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ABSTRACT: For many years, amorphous silicon photovoltaic modules have had difficulties to establish themselves in the grid-connected PV-market. Causes for this lack of market acceptance of first generation amorphous silicon PV modules were their relatively low conversion efficiencies, unstable power and not well understood outdoor characteristics. Various manufacturers of amorphous silicon modules have resolved these initial problems by enhancing the efficiencies of their cells, while at the same time improving the long-term stability of the products. Still, the outdoor behaviour of amorphous silicon modules is not well understood by many users, even by insiders of the PV-community. Results of this study will show that new generation multi-junction amorphous silicon modules, and in particular UNI-SOLAR® modules based on the Triple Junction solar cells, perform excellent under western European climatic conditions, with yields and performance ratios significantly higher than all present crystalline silicon technologies. This effect is especially pronounced under low light conditions and under non-ideal orientations. The enhanced outdoor performance, up to 20 % higher on a yearly kWh/kWp base, can be attributed to the higher sensitivity for low light conditions and for diffuse light, better performance at high temperatures and improved shadow tolerance of UNI-SOLAR® modules. Keywords: Monitoring – 1: Multi-junction Solar Cell – 2: Performance – 3

1. INTRODUCTION 

Photovoltaic modules are sold with their peak power performance (Wp) tested under laboratory conditions (STC): i.e. under a very high and direct irradiation (1000 W/m²), module temperature of 25°C, and only one type of solar spectrum (AM1.5: mainly direct irradiation). Under real outdoor conditions, this peak power is seldom achieved, since module temperature usually is more in the range of 40-60°C under illumination (especially true for modules that are building integrated), the hours of 1000 W/m² irradiation is only about 1 % of total sun-hours and the spectral and specular content of the solar spectrum change continuously with varying climatic conditions. Diffuse light for instance dominates when the sky is clouded or during mornings and evenings. In Northern and Central Europe, the majority of solar irradiation comes from diffuse light (more than 50 % of all solar irradiation), and even in Madrid, the diffuse part is still 33 %. Customers buying photovoltaic modules are interested in high-energy yields per purchased Watt peak-power over a certain time period of a PV-system in true outdoor conditions. This is especially relevant in countries where there are high feed-in tariffs per kWh produced available such as in Germany or Spain. In order to predict what will be the energy output of a PV-module or a PV-system with a certain nominal power, it is necessary that behaviour of the modules under various climatic conditions is well known.  

We will demonstrate in this article that UNI-SOLAR® modules produce more energy than could be expected from their nominal power and STC efficiency. UNI-SOLAR® modules actually perform better than all crystalline silicon and other thin film counterparts under real outdoor conditions in Western-European climates (higher kWh energy production per kWp purchased). It will be shown that this enhanced performance is especially pronounced under low light conditions, non-ideal orientations, and in conditions were module temperatures are high (e.g. in BIPV systems).  

2. UNI-SOLAR® TRIPLE JUNCTION  CELLS 
All UNI-SOLAR( photovoltaic modules use the unique Triple Junction solar cells of United Solar System Corp. This Triple Junction technology provides unprecedented levels of efficiency and stability for amorphous silicon solar cells (stabilised aperture area cell efficiency of 7.0-7.5 %). Each cell is composed of three semiconductor junctions stacked on top of each other. The bottom cell absorbs the red light, the middle cell the green/yellow light and the top cell absorbs the blue light. This spectrum splitting capability is one of the keys to higher efficiencies and higher energy output, especially at lower irradiation levels and under diffuse light. The cells are produced in a unique roll-to-roll vacuum deposition process on a continuous roll of stainless steel sheet, employing only a fraction of the materials and energy of the production of standard crystalline silicon solar cells. The result is a flexible, light weight solar cell. The solar cells are encapsulated in UV-stabilised and weather-resistant polymers. The polymer encapsulation includes EVA and the fluoro-polymer TEFZEL( (a DuPont film) on the front side. The resulting modules are exceptionally durable. By-pass diodes are connected across each cell, allowing the modules to produce power even when partially shaded. UNI-SOLAR( modules are sold with a 20-year power warranty on 80 % of nominal power. Figure 1 demonstrates the excellent stability of UNI-SOLAR( modules with Triple Junction Solar Cells over a 3-year period (Triple Junction technology was introduced at the end of 1997). As can be seen in figure 1, small seasonal variations occur in the conversion efficiency. This periodic variation is the result of two competing processes during summer months: a deterioration of the semiconductor quality at higher operating temperatures and the annealing at those higher temperatures of light induced defects in the material, created by the Staebler-Wronski-effect, which repairs light induced defects again.         

Fig. 1 – Outdoor cell efficiency of a UNI-SOLAR( module measured by Forschungszentrum Jülich from February 1998 to February 2001. Data by courtesy of FZ Jülich

3. MODULE MEASUREMENTS

Several European test centres (e.g. ECN in the Netherlands and TISO in Switzerland) have recently performed comparative studies on the outdoor performance of PV-modules from different manufacturers and with various technologies (mono- and poly-c-Si and various thin film technologies). In the ECN study [1], the outdoor sensitivity to various illumination levels has been measured and the temperature behaviour of the modules has been determined. This ECN-study shows that UNI-SOLAR® PV modules perform more than 40 % better at low light conditions (50 - 100 W/m²), than all present crystalline technologies (figure 2). Whereas for all c-Si modules and other thin film technologies the outdoor efficiency rapidly decreases below 300 W/m², the efficiency of UNI-SOLAR® modules shows a constant increase up to values as low as 50 W/m². The outdoor efficiency at 100 W/m² is more than 25 % higher than the STC-efficiency. In Northern and Central European climates, where low light conditions and diffuse light prevails, this enhanced low light sensitivity results in higher yearly energy output when normalised to Wp purchased power. 
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Fig 2 – Influence of irradiance on the relative outdoor module efficiency of various module types measured by ECN (see ECN report [1]). Module efficiency is normalised to the STC-value at 1000 W/m². 
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Another important aspect is the temperature dependence of the module characteristics. Crystalline silicon modules show a linear decrease of power output for increasing module temperature with a temperature coefficient for maximum power of about  - 0.4 to - 0.5 %/°C. This means that at high ambient temperatures under full illumination (typical module temperature of 60°C), a crystalline silicon module of 100 Wp will exhibit an effective power of just 83-86 Watt, which means a power loss of about 15 %. For amorphous silicon modules this power loss at high operating temperatures is much less. The temperature behaviour of UNI-SOLAR® modules is also not linear. Outdoor measurements at TISO in Lugano [2] have shown that the power output of UNI-SOLAR® panels displays no temperature dependency for illumination levels below 600 W/m². For higher illumination levels (900-1100 W/m²) the effective power starts to drop only at ambient temperatures above 25°C and only very slowly (figure 3). Note that an effective power of 61 Watt was measured at TISO for a UNI-SOLAR® US-64 panel of 64 Wp nominal power at 1000 W/m² illumination and at an ambient temperature of 30°C (a loss in power of only 5%).    

Knowing the outdoor characteristics of the various modules under various climatic conditions, an annual energy production yield can be determined for a certain PV-module. This has been done by simulations for a typical Dutch climate (ECN-study [1]) and by measurements over a 15-month period for a southern Swiss climate (TISO-study [2]). Table I shows the values of the DC-yields and performance ratios of the ECN study, while Table II exhibits the same values for the TISO measurements. It is striking to see that these independent results (modules were anonymously acquired on the free market) demonstrate that for both climatic conditions all amorphous silicon modules perform better than their crystalline silicon counterparts. The UNI-SOLAR® modules in these tests have the highest yield figures and performance ratios, 12 to 15% above the best c-Si module. This can be explained by their excellent low light level efficiency compared to the STC-efficiency and their insensitivity to temperature influences. Though the absolute value of the DC-yield must be taken with care (these are only single module measurements and do not include statistical variations of production processes, nor mismatch losses in string connections, and inverter losses), it does say however something in a relative sense.

Fig 3 – Influence of ambient temperature and irradiance of a UNI-SOLAR( US-64 module as measured by TISO from March 2000- May 2001. Data of TISO [2].  

Table I - Simulated yearly DC-yields and performance ratios (PR) for various modules determined by measured data of temperature and illumination behaviour of modules under Dutch outdoor conditions. See ECN report [1].

Manufacturer  and Type
Solar Cell Technology
STC power (Wp)
DC–yield (kWh/kWp/y)
PR         (%)

UNI-SOLAR® US-32
a-Si TJ
32
1164
95

FEE A13P
a-Si SJ
12
1084
88

BP Solar      MST  43
a-Si DJ
43
1001
81

BP Solar BP585
mc-Si
85
977
80

Kyocera KC-60
pc-Si
60
964
79

Siemens Solar SM-55
mc-Si
55
963
79

ASE ASE-100
pc-Si
100
966
79

Shell Solar RSM75
pc-Si
73
961
78

Siemens Solar S-30
CIGS
30
930
76

Table II – Measured DC-yield and performance ratio (PR) for various modules in Lugano (CH) over the period March 2000 - May 2001 (cycle 7). Data courtesy of TISO.

Manufacturer  and Type
Technology
STC power (Wp)
DC–yield (kWh/kWp/y)
PR         (%)

UNI-SOLAR® US-64
a-Si TJ
64
1341
93

Siemens Solar ST40
CIGS
38
1264
88

Duna Solar DS40
a-Si DJ
40
1246
86

ASE 100GTFT
mc-Si
100
1186
82

Kyocera KC-60
pc-Si
60
1151
80

Siemens Solar SM-55
mc-Si
55
1146
79

Shell Solar RSM50
pc-Si
49
1139
79

Photowatt PW100
pc-Si
91
1131
78

Eurosolare M500A
pc-Si
55
1069
74

BP Solar BP275F
mc-Si
75
1065
74

GPV GPV75P
mc-Si
75
1036
72

BP Solar MSX83
pc-Si
83
1024
71

Atlantis Sunslates
mc-S
12,5
1004
70

Atersa APX90
mc-Si
90
892
62

4. PV-SYSTEMS WITH UNI-SOLAR® MODULES
In order to get more statistically relevant data, larger PV-systems over longer time frames have been monitored. As is very often the case with all PV-systems, the ideal orientation and installation is very difficult to implement due to all kinds of practical restrictions which are either site specific or have to do with the amount of compromises the architect and/or building owner is willing to accept. Anyway, even taking into account those restrictions, excellent data have been achieved with several UNI-SOLAR(-PV-systems. Table III summarises the results of UNI-SOLAR(-PV-systems in several western European locations.

Table III – Measured AC-yields of various UNI-SOLAR(-PV-systems in the Netherlands, Switzerland and the UK. Data courtesy of Ecofys (NL), Glattwerk (CH), and Solar Century (UK).

Location
Product
Total power (kWp)
Monitoring period
AC-yield (kWh/ kWp/y)

Eindhoven, NL
SSR-128/ SSR-64
3.456
11/98-11/99
863

Dübendorf, CH
US-64
6.912
1/99-1/00

1/00-1/01
916

898

Richmond, UK
SHR-17
1.088
3/99-4/00
827

The system in Eindhoven in the Netherlands consists of a standing seam metal roof on a private house in which UNI-SOLAR( PV-Laminates of 128 Wp and 64 Wp are integrated. The roof has an inclination of 15° and is oriented towards the southwest (215° with respect to north). A chimney and a few trees give some shadowing, especially during winter months. Ecofys, that has monitored the system over more than a year [3], has calculated that the orientation of the system gives rise to 7 % less insolation than the optimal equivalent. The system has been grid-connected in June 1998. The 64 Wp panels have been series connected in pairs so as to form 128 Wp units as well (in total there are 27 units of 128 Wp). Each such unit has an NKF-OK4 inverter of 100 Wp. Unfortunately, these inverters were under-dimensioned and several of them switched off when a high DC-current from the PV-panel came in (at high insolation levels). After switching off, they did not switch on again so that substantial energy yield from the modules has been lost. Therefore, the inverters have been replaced by new ones on Feb. 02, 1999.  Fortunately, some individually monitored 128 Wp panels had inverters, which have remained intact throughout the testing period and therefore, it is possible to make a correction on the recorded AC-energy yield. Without such a correction, the system has generated 803 kWh/kWp over the one year period between November 1998 and October 1999. With a correction for the defective inverters, the system achieves 863 kWh/kWp in the same one-year period. Remark that poly-c-Si systems in resp. Amersfoort (School ‘De Border’) and Utrecht have generated 781 kWh/kWp resp. 744 kWh/kWp in that very same year. The Ecofys-study [3] concludes that this UNI-SOLAR( PV-system performs very well, remains stable and has generated about 10-15 % more energy than a standard-system based on c-Si, even though the in plane insolation is 7% lower than for the optimal orientation. 

The system in Dübendorf (some 10 kms north of Zürich, Switzerland) consists of framed UNI-SOLAR( US-64 modules installed on the flat roof of Glattwerk AG, a local utility. Total rated power of the system is 6.912 kWp and the series-strings are connected to 2 ASP-inverters. The system was grid connected in November 1998 and data for both the calendar years 1999 and 2000 are available. Glattwerk AG has conducted the monitoring. In January 1999, the PV-system has been disconnected from the grid for about two weeks in order to do some finishing works on the cabling and the other two weeks of that month, the modules were covered with snow. The data have therefore been corrected (1999 only) with an energy output equal to the average between the December and February months in order to take the lost January month into account. Not only do the data for this system show fairly high energy yields, they also show that the modules remain stable over at least two years. Remark that the flat roof, on which this system is installed, receives quite some shadow from a neighbouring, much taller building. It is estimated that this shadowing accounts for minimum 10 % of lost insolation. In ideal conditions in Dübendorf, UNI-SOLAR( modules would generate at least 1000 kWh/kWp/year. Remark that the average annual energy yield of all systems in Switzerland over the years 1996, 1997 and 1998 was 858 kWh/kWp [4]. This is considerably less than for the Dübendorf-system.   

Fig. 4 A private house in Richmond (London) covered with UNI-SOLAR( PV shingles on the southern and northern slopes of the roof. Photo courtesy of Solar Century. 

On a private house in a suburb of London (Richmond), a 1.632 kWp UNI-SOLAR( PV-shingle roof has been installed in March 1999. It is the first PV-installation in the UK to be completely made using electricity generating shingles. The PV-system consists of two separate parts: 64 SHR-17 PV-shingle units are installed on the southern face of the roof (total rated power 1.088 kWp), while 32 SHR-17 PV-shingle-units were placed for testing purposes on the northern slope (total rated power 0.544 kWp). The roof inclination is 40°. The PV-shingle units are connected in 6 series strings of 16 units, which are distributed over three SMA Sunnyboy SWR700 inverters. In the period March 1999 until March 2000, the southern slope system generated a total of 900 kWh, corresponding to a specific AC-yield of 827 kWh/kWp for the full year. This yield is very high for UK standards, especially if one considers the location of the installation: an urban environment close to a large airport (London-Heathrow) that causes serious air pollution. A typical c-Si PV-system under the same condition would generate in London no more than 700-720 kWh/kWp per year [5], some 15% less. It is interesting to note that the northern face installation also had a high yield: 528 kWh/kWp for the same period. This yield is still some 64% of the one of the southern face installation despite the fact that the insolation on that plane is more than 45% less than on the southern slope. This is a clear indication that UNI-SOLAR( PV-products perform well under non-ideal orientations. 

5. CONCLUSIONS

The gathered data have shown that new generation multi-junction amorphous silicon solar modules, and in particular UNI-SOLAR( PV-products using Triple Junction solar cells, show good stability and excellent outdoor performance. These PV-modules actually perform better in real outdoor conditions than all competing c-Si and other thin film silicon products. The higher energy production of UNI-SOLAR( PV-products, up to 20% kWh per kWp purchased, can be understood by their excellent conversion efficiency at low light levels and their relatively insensitivity to ambient temperature. 
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		90		0		0		0		0		0.02		0.04		0.06		0.16		0.14		0.25		0.23		0.15		0.2		0.15		0.31		0.2		0.26		0.3		0.48		0.37		0.28		0.19		0.18		0.17		0.14		0.11		0.12		0.16		0.1		0.1		0.03		0.02		0.02		0.01		0		0		0		0		0		0

		100		0		0		0		0		0.01		0.03		0.08		0.08		0.09		0.19		0.24		0.09		0.18		0.14		0.18		0.19		0.26		0.31		0.37		0.34		0.39		0.33		0.26		0.48		0.17		0.17		0.13		0.16		0.16		0.1		0.03		0.01		0.04		0.01		0		0		0		0		0		0

		110		0		0		0		0.01		0.01		0		0.04		0.21		0.1		0.17		0.18		0.09		0.18		0.15		0.15		0.18		0.22		0.31		0.33		0.45		1.16		0.35		0.32		0.43		0.17		0.13		0.1		0.2		0.18		0.13		0.04		0.03		0.05		0.01		0		0		0		0		0		0

		120		0		0		0		0.01		0.01		0		0.03		0.04		0.08		0.09		0.17		0.18		0.19		0.16		0.17		0.18		0.2		0.3		0.44		0.32		0.32		0.43		0.25		0.38		0.17		0.18		0.13		0.24		0.17		0.12		0.04		0.03		0.04		0.02		0		0		0		0		0		0

		130		0		0		0		0.01		0.01		0		0.03		0.02		0.07		0.12		0.15		0.17		0.2		0.2		0.17		0.15		0.21		0.32		0.31		0.43		0.32		0.39		0.23		0.42		0.21		0.16		0.22		0.28		0.18		0.16		0.1		0.04		0.05		0.03		0		0		0		0		0		0

		140		0		0		0		0		0.01		0		0.01		0.01		0.04		0.08		0.17		0.18		0.13		0.12		0.14		0.17		0.21		0.36		0.34		0.39		0.31		0.39		0.26		0.36		0.25		0.16		0.19		0.33		0.22		0.2		0.12		0.02		0.06		0.03		0		0		0		0		0		0

		150		0		0		0		0		0		0		0.01		0		0.05		0.04		0.13		0.08		0.2		0.17		0.17		0.15		0.17		0.45		0.28		0.38		0.32		0.44		0.34		0.35		0.2		0.19		0.15		0.3		0.22		0.25		0.14		0.02		0.11		0.05		0		0		0		0		0		0

		160		0		0		0		0.01		0		0.01		0		0.04		0.09		0.14		0.15		0.08		0.21		0.17		0.21		0.1		0.22		0.37		0.31		0.49		0.34		0.28		0.41		0.38		0.29		0.19		0.21		0.3		0.28		0.23		0.16		0.04		0.09		0.05		0		0		0		0		0		0

		170		0		0		0		0		0.01		0.01		0		0.01		0.11		0.14		0.15		0.08		0.12		0.17		0.15		0.1		0.21		0.25		0.35		0.43		0.35		0.22		0.33		0.41		0.31		0.18		0.23		0.34		0.36		0.23		0.16		0.06		0.09		0.05		0.02		0		0		0		0		0

		180		0		0		0		0		0		0.01		0		0.01		0.04		0.18		0.12		0.05		0.13		0.19		0.17		0.12		0.19		0.37		0.37		0.34		0.36		0.31		0.3		0.46		0.29		0.17		0.19		0.32		0.31		0.27		0.13		0.08		0.11		0.05		0.02		0		0		0		0		0

		190		0		0		0		0		0		0.01		0.01		0		0.04		0.07		0.13		0.11		0.21		0.17		0.22		0.18		0.19		0.31		0.29		0.4		0.32		0.33		0.3		0.4		0.31		0.17		0.14		0.27		0.37		0.23		0.19		0.09		0.09		0.07		0.01		0.01		0		0		0		0

		200		0		0		0		0		0		0.01		0.02		0.01		0.02		0.04		0.08		0.09		0.19		0.21		0.26		0.14		0.17		0.31		0.3		0.29		0.31		0.44		0.22		0.43		0.35		0.19		0.17		0.31		0.37		0.25		0.21		0.07		0.09		0.07		0.01		0.01		0		0		0		0

		210		0		0		0		0		0		0		0.02		0.01		0.04		0.06		0.12		0.11		0.21		0.14		0.22		0.2		0.16		0.21		0.27		0.31		0.3		0.29		0.27		0.41		0.32		0.21		0.16		0.28		0.39		0.25		0.28		0.09		0.08		0.09		0.01		0.02		0		0		0		0

		220		0		0		0		0		0		0		0.01		0.01		0.06		0.07		0.13		0.19		0.21		0.16		0.14		0.12		0.12		0.22		0.36		0.21		0.43		0.31		0.27		0.36		0.34		0.24		0.16		0.36		0.4		0.23		0.32		0.08		0.1		0.11		0.02		0.01		0		0		0		0

		230		0		0		0		0		0		0		0.01		0.02		0.07		0.08		0.1		0.16		0.2		0.19		0.24		0.19		0.08		0.22		0.39		0.28		0.37		0.36		0.31		0.26		0.32		0.26		0.18		0.23		0.31		0.33		0.22		0.1		0.13		0.12		0.01		0.02		0		0		0		0

		240		0		0		0		0		0		0		0		0.01		0.04		0.04		0.05		0.07		0.1		0.26		0.32		0.19		0.14		0.14		0.26		0.3		0.38		0.53		0.53		0.25		0.37		0.3		0.18		0.24		0.32		0.29		0.23		0.14		0.09		0.1		0.03		0		0.01		0		0		0

		250		0		0		0		0		0		0.01		0.02		0.01		0.03		0.06		0.08		0.09		0.09		0.15		0.17		0.16		0.15		0.15		0.2		0.24		0.51		0.5		0.44		0.34		0.3		0.32		0.14		0.28		0.33		0.4		0.22		0.15		0.14		0.1		0.04		0		0.01		0		0		0

		260		0		0		0		0		0.01		0.01		0.02		0.02		0.03		0.06		0.08		0.06		0.06		0.18		0.16		0.14		0.14		0.23		0.3		0.29		0.56		0.58		0.48		0.32		0.3		0.28		0.22		0.25		0.3		0.28		0.18		0.17		0.14		0.1		0.05		0		0		0		0		0

		270		0		0		0		0.01		0		0.02		0		0.01		0.05		0.04		0.06		0.02		0.07		0.15		0.15		0.18		0.17		0.28		0.22		0.38		0.45		0.54		0.43		0.43		0.4		0.3		0.19		0.23		0.3		0.32		0.27		0.18		0.14		0.08		0.07		0.01		0.01		0		0		0

		280		0		0		0		0		0.01		0.01		0.01		0.01		0.04		0.05		0.09		0.07		0.07		0.15		0.21		0.21		0.1		0.26		0.23		0.39		0.45		0.53		0.37		0.33		0.32		0.22		0.22		0.25		0.27		0.31		0.18		0.22		0.14		0.1		0.1		0.01		0.01		0		0		0

		290		0		0		0		0.01		0.01		0		0.02		0.01		0.05		0.06		0.07		0.06		0.14		0.14		0.22		0.16		0.12		0.22		0.22		0.35		0.44		0.41		0.45		0.4		0.24		0.27		0.27		0.23		0.29		0.28		0.16		0.15		0.12		0.12		0.06		0.03		0.01		0		0		0

		300		0		0		0		0.01		0.01		0		0.02		0.02		0.02		0.06		0.06		0.06		0.1		0.16		0.17		0.21		0.17		0.25		0.24		0.4		0.42		0.53		0.51		0.38		0.27		0.3		0.31		0.28		0.29		0.35		0.22		0.16		0.1		0.14		0.09		0.01		0.02		0		0		0

		310		0		0		0		0		0.01		0.01		0		0.01		0.09		0.04		0.09		0.06		0.08		0.22		0.18		0.21		0.22		0.17		0.3		0.35		0.35		0.54		0.43		0.37		0.33		0.32		0.29		0.26		0.32		0.34		0.19		0.23		0.15		0.12		0.09		0.02		0.02		0		0		0

		320		0		0		0		0.03		0.01		0.01		0		0.03		0.03		0.06		0.03		0.05		0.1		0.17		0.21		0.21		0.26		0.23		0.23		0.4		0.47		0.42		0.42		0.4		0.27		0.34		0.31		0.3		0.35		0.34		0.28		0.14		0.1		0.1		0.11		0.02		0.01		0		0		0

		330		0		0		0		0		0.04		0.02		0.02		0.02		0.06		0.04		0.07		0.08		0.1		0.11		0.16		0.18		0.22		0.27		0.33		0.37		0.4		0.39		0.47		0.41		0.26		0.34		0.22		0.3		0.31		0.26		0.27		0.17		0.16		0.09		0.1		0.03		0.01		0		0		0

		340		0		0		0		0		0.03		0.01		0.04		0.02		0.03		0.04		0.06		0.07		0.11		0.09		0.18		0.12		0.27		0.18		0.35		0.36		0.35		0.38		0.34		0.33		0.28		0.44		0.24		0.27		0.35		0.23		0.28		0.26		0.18		0.13		0.12		0.02		0.02		0		0		0

		350		0		0		0		0		0.01		0.04		0.02		0.03		0		0.04		0.07		0.04		0.08		0.08		0.1		0.12		0.22		0.28		0.28		0.37		0.35		0.38		0.38		0.35		0.35		0.37		0.3		0.24		0.27		0.28		0.3		0.21		0.17		0.15		0.09		0.04		0.02		0		0		0

		360		0		0		0		0.01		0		0.04		0.04		0.03		0.02		0.04		0.04		0.06		0.04		0.08		0.12		0.22		0.26		0.23		0.24		0.39		0.44		0.31		0.42		0.4		0.43		0.5		0.31		0.18		0.25		0.39		0.29		0.22		0.08		0.13		0.11		0.03		0.01		0		0		0

		370		0		0		0		0.01		0.03		0.04		0.04		0.03		0.05		0.07		0.06		0.06		0.09		0.1		0.11		0.12		0.19		0.28		0.28		0.23		0.44		0.43		0.48		0.38		0.49		0.49		0.22		0.2		0.31		0.43		0.16		0.25		0.16		0.13		0.16		0.02		0.01		0		0		0

		380		0		0		0		0		0.02		0.04		0.05		0.01		0.07		0.06		0.07		0.05		0.06		0.06		0.11		0.14		0.22		0.29		0.25		0.28		0.44		0.47		0.53		0.35		0.4		0.44		0.32		0.17		0.35		0.32		0.3		0.22		0.17		0.15		0.16		0.05		0		0.02		0		0

		390		0		0		0		0		0.01		0.03		0.08		0.07		0.06		0.05		0.09		0.03		0.06		0.09		0.1		0.14		0.23		0.24		0.27		0.32		0.4		0.32		0.43		0.34		0.31		0.52		0.33		0.19		0.31		0.42		0.38		0.24		0.15		0.19		0.14		0.03		0		0.02		0		0

		400		0		0		0		0		0.02		0.01		0.02		0.07		0.04		0.06		0.07		0.06		0.05		0.15		0.14		0.17		0.22		0.28		0.3		0.3		0.35		0.38		0.56		0.36		0.43		0.41		0.39		0.21		0.29		0.33		0.3		0.23		0.2		0.16		0.15		0.02		0.01		0.01		0		0

		410		0		0		0		0		0.02		0.01		0.03		0.07		0.04		0.06		0.09		0.04		0.08		0.1		0.1		0.15		0.21		0.19		0.31		0.28		0.29		0.55		0.37		0.43		0.41		0.39		0.55		0.21		0.31		0.31		0.35		0.27		0.23		0.15		0.17		0.01		0		0.02		0		0

		420		0		0		0		0		0.01		0.01		0.02		0.04		0.06		0.07		0.06		0.07		0.05		0.11		0.11		0.05		0.29		0.17		0.37		0.4		0.34		0.51		0.44		0.5		0.44		0.5		0.45		0.21		0.34		0.89		0.33		0.24		0.24		0.13		0.21		0.01		0		0.01		0		0

		430		0		0		0		0		0.01		0.02		0.03		0.04		0.06		0.08		0.07		0.1		0.08		0.09		0.15		0.06		0.29		0.23		0.27		0.38		0.34		0.52		0.37		0.46		0.27		0.39		0.4		0.23		0.34		0.3		0.28		0.32		0.18		0.21		0.22		0.04		0.02		0.01		0		0

		440		0		0		0		0		0.03		0.02		0.06		0.04		0.04		0.05		0.08		0.14		0.07		0.17		0.1		0.07		0.23		0.29		0.19		0.38		0.38		0.43		0.37		0.59		0.48		0.48		0.32		0.34		0.27		0.22		0.35		0.24		0.27		0.14		0.24		0.02		0.02		0		0		0

		450		0		0		0		0		0.01		0.02		0.02		0.08		0.03		0.02		0.08		0.08		0.06		0.1		0.08		0.14		0.23		0.18		0.3		0.41		0.37		0.43		0.37		0.55		0.42		0.41		0.42		0.29		0.25		0.29		0.31		0.26		0.22		0.17		0.18		0.02		0.02		0.02		0		0

		460		0		0		0		0		0.02		0.02		0.04		0.02		0.03		0.04		0.08		0.15		0.14		0.09		0.15		0.06		0.21		0.23		0.26		0.29		0.26		0.47		0.41		0.52		0.33		0.49		0.46		0.27		0.33		0.29		0.29		0.31		0.18		0.22		0.15		0.07		0.01		0.02		0		0

		470		0		0		0		0		0		0.02		0.07		0.05		0.05		0.04		0.09		0.13		0.09		0.07		0.09		0.11		0.24		0.18		0.31		0.27		0.32		0.43		0.49		0.57		0.52		0.54		0.51		0.32		0.3		0.33		0.33		0.3		0.16		0.23		0.16		0.07		0.01		0.02		0		0

		480		0		0		0		0		0.01		0.06		0.04		0.05		0.06		0.02		0.11		0.09		0.09		0.12		0.09		0.15		0.22		0.23		0.28		0.33		0.34		0.42		0.33		0.59		0.49		0.5		0.64		0.32		0.4		0.32		0.34		0.31		0.25		0.18		0.15		0.09		0.02		0		0		0

		490		0		0		0		0		0		0.07		0.03		0.06		0.05		0.06		0.12		0.05		0.14		0.09		0.08		0.07		0.26		0.22		0.32		0.33		0.33		0.44		0.4		0.51		0.45		0.48		0.63		0.46		0.36		0.28		0.4		0.31		0.2		0.12		0.21		0.09		0.02		0		0		0

		500		0		0		0		0		0		0.03		0.03		0.05		0.07		0.04		0.09		0.06		0.12		0.03		0.06		0.14		0.21		0.18		0.26		0.41		0.3		0.34		0.31		0.42		0.48		0.54		0.61		0.46		0.42		0.21		0.44		0.3		0.12		0.17		0.16		0.13		0.02		0.02		0		0

		510		0		0		0		0		0		0		0.05		0.04		0.07		0.07		0.09		0.07		0.19		0.08		0.03		0.18		0.16		0.25		0.33		0.41		0.44		0.36		0.33		0.36		0.53		0.53		0.5		0.3		0.49		0.28		0.34		0.37		0.2		0.17		0.17		0.2		0.01		0.01		0		0

		520		0		0		0		0		0		0		0.1		0.04		0.07		0.05		0.06		0.09		0.13		0.08		0.03		0.13		0.14		0.2		0.3		0.32		0.43		0.42		0.38		0.44		0.49		0.5		0.59		0.54		0.36		0.34		0.3		0.31		0.2		0.18		0.15		0.21		0.04		0.01		0		0

		530		0		0		0		0		0		0		0.06		0.06		0.1		0.06		0.09		0.04		0.16		0.1		0.03		0.12		0.07		0.21		0.3		0.41		0.36		0.4		0.44		0.38		0.51		0.53		0.49		0.52		0.4		0.44		0.27		0.39		0.26		0.13		0.13		0.25		0.07		0.04		0		0

		540		0		0		0		0		0		0		0.11		0.06		0.08		0.04		0.03		0.11		0.16		0.14		0.06		0.12		0.13		0.22		0.16		0.42		0.33		0.44		0.39		0.33		0.64		0.53		0.56		0.47		0.38		0.33		0.38		0.42		0.24		0.16		0.25		0.21		0.05		0.02		0		0

		550		0		0		0		0		0		0		0.04		0.06		0.07		0.06		0.07		0.1		0.13		0.08		0.08		0.12		0.1		0.22		0.23		0.35		0.29		0.65		0.48		0.32		0.57		0.68		0.53		0.48		0.39		0.43		0.42		0.31		0.24		0.29		0.27		0.19		0.06		0.03		0.02		0

		560		0		0		0		0		0		0		0.03		0.16		0.08		0.04		0.03		0.06		0.1		0.07		0.07		0.21		0.11		0.27		0.2		0.22		0.37		0.67		0.58		0.33		0.55		0.45		0.55		0.61		0.44		0.34		0.57		0.34		0.19		0.29		0.29		0.26		0.04		0.04		0.02		0

		570		0		0		0		0		0		0		0.02		0.07		0.12		0.1		0.06		0.11		0.19		0.2		0.12		0.09		0.1		0.26		0.13		0.27		0.37		0.48		0.52		0.35		0.48		0.61		0.65		0.61		0.31		0.61		0.52		0.33		0.24		0.27		0.19		0.15		0.09		0.02		0		0

		580		0		0		0		0		0		0		0.03		0.06		0.1		0.13		0.04		0.05		0.13		0.16		0.12		0.11		0.09		0.25		0.17		0.15		0.5		0.52		0.43		0.45		0.5		0.58		0.6		0.46		0.38		0.51		0.41		0.43		0.31		0.22		0.27		0.14		0.09		0.02		0.01		0

		590		0		0		0		0		0		0		0.01		0.07		0.13		0.05		0.07		0.14		0.13		0.2		0.11		0.11		0.11		0.19		0.27		0.2		0.54		0.55		0.47		0.4		0.47		0.6		0.49		0.6		0.45		0.42		0.54		0.44		0.27		0.25		0.22		0.21		0.11		0.01		0.01		0

		600		0		0		0		0		0		0		0		0.06		0.05		0.13		0.02		0.09		0.16		0.21		0.13		0.03		0.21		0.18		0.13		0.17		0.55		0.87		0.6		0.37		0.4		0.64		0.43		0.64		0.34		0.56		0.45		0.52		0.4		0.29		0.29		0.26		0.12		0.04		0.01		0

		610		0		0		0		0		0		0		0		0		0.09		0.17		0.1		0.08		0.04		0.22		0.07		0.08		0.19		0.14		0.24		0.22		0.5		0.65		0.45		0.46		0.28		0.61		0.75		0.64		0.47		0.56		0.52		0.33		0.36		0.26		0.22		0.23		0.14		0.01		0.05		0

		620		0		0		0		0		0		0		0		0.04		0.05		0.14		0.08		0.05		0.15		0.18		0.12		0.08		0.17		0.16		0.22		0.23		0.42		0.48		0.53		0.37		0.37		0.64		0.75		0.7		0.45		0.56		0.56		0.42		0.4		0.35		0.3		0.32		0.13		0		0.01		0

		630		0		0		0		0		0		0		0		0.04		0.05		0.12		0.15		0.04		0.1		0.18		0.11		0.06		0.18		0.07		0.22		0.24		0.39		0.64		0.49		0.36		0.37		0.72		0.67		0.58		0.67		0.44		0.58		0.5		0.35		0.31		0.24		0.24		0.18		0		0.01		0

		640		0		0		0		0		0		0		0		0.03		0.05		0.09		0.09		0.03		0.06		0.09		0.18		0.11		0.15		0.2		0.2		0.21		0.37		0.67		0.45		0.43		0.35		0.47		0.86		0.57		0.59		0.48		0.54		0.5		0.45		0.24		0.43		0.22		0.15		0		0.02		0

		650		0		0		0		0		0		0		0		0		0.08		0.09		0.12		0.05		0.05		0.12		0.2		0.14		0.16		0.31		0.15		0.14		0.37		0.58		0.53		0.55		0.48		0.59		0.83		0.76		0.65		0.52		0.6		0.53		0.54		0.3		0.27		0.2		0.23		0		0.03		0

		660		0		0		0		0		0		0		0		0		0.14		0.04		0.11		0.06		0.07		0.14		0.15		0.1		0.14		0.27		0.16		0.18		0.4		0.6		0.62		0.5		0.43		0.5		0.7		0.71		0.63		0.7		0.69		0.42		0.48		0.28		0.26		0.25		0.19		0.01		0.02		0

		670		0		0		0		0		0		0		0		0		0.07		0.06		0.13		0.05		0.05		0.16		0.19		0.02		0.18		0.15		0.08		0.25		0.39		0.58		0.63		0.44		0.38		0.41		0.6		0.74		0.76		0.81		0.61		0.56		0.49		0.34		0.26		0.25		0.12		0.01		0.04		0

		680		0		0		0		0		0		0		0		0		0.09		0.1		0.09		0.17		0.05		0.15		0.33		0.07		0.19		0.11		0.14		0.19		0.42		0.57		0.74		0.43		0.33		0.39		0.77		0.73		0.63		0.63		0.68		0.44		0.47		0.35		0.4		0.24		0.19		0.02		0.01		0

		690		0		0		0		0		0		0		0		0		0.09		0.06		0.13		0.17		0.04		0.12		0.15		0.14		0.19		0.21		0.17		0.31		0.22		0.67		0.61		0.45		0.34		0.42		0.74		0.81		0.57		0.89		0.83		0.5		0.41		0.22		0.29		0.44		0.11		0.02		0.02		0.02

		700		0		0		0		0		0		0		0		0		0		0.11		0.17		0.09		0.08		0.06		0.25		0.19		0.13		0.2		0.19		0.37		0.28		0.6		0.66		0.55		0.28		0.35		0.9		0.87		0.6		0.84		1.02		0.5		0.43		0.27		0.27		0.32		0.09		0.04		0.04		0

		710		0		0		0		0		0		0		0		0		0.01		0.08		0.11		0.13		0.19		0.04		0.3		0.08		0.22		0.23		0.23		0.19		0.33		0.7		0.71		0.52		0.33		0.45		0.83		0.81		0.76		0.82		0.63		0.48		0.53		0.33		0.26		0.24		0.1		0.02		0.04		0

		720		0		0		0		0		0		0		0		0		0.04		0.11		0.03		0.13		0.11		0.07		0.23		0.24		0.2		0.2		0.21		0.26		0.33		0.61		0.82		0.66		0.42		0.51		0.64		0.99		0.7		0.99		0.62		0.4		0.34		0.36		0.32		0.43		0.11		0.03		0.05		0

		730		0		0		0		0		0		0		0		0		0		0.13		0.07		0.14		0.21		0.1		0.23		0.22		0.12		0.32		0.29		0.32		0.39		0.6		0.58		0.69		0.38		0.38		0.82		1.04		0.81		0.77		0.85		0.58		0.4		0.52		0.42		0.45		0.05		0		0.05		0

		740		0		0		0		0		0		0		0		0		0		0.14		0.16		0.09		0.22		0.05		0.26		0.25		0.23		0.16		0.24		0.21		0.22		0.72		0.72		0.67		0.49		0.41		0.7		1.26		0.83		0.96		0.97		0.52		0.65		0.39		0.46		0.39		0.03		0.05		0.06		0

		750		0		0		0		0		0		0		0		0		0.02		0.08		0.14		0.22		0.09		0.1		0.26		0.19		0.29		0.17		0.24		0.17		0.19		0.54		0.61		0.85		0.37		0.43		0.62		1.26		0.94		1.08		0.95		0.72		0.57		0.5		0.5		0.34		0.04		0.01		0.05		0.01

		760		0		0		0		0		0		0		0		0		0		0.04		0.17		0.13		0.13		0.11		0.18		0.24		0.32		0.13		0.17		0.14		0.29		0.6		0.85		0.9		0.64		0.37		0.68		1.24		1.01		1.05		1.01		0.62		0.6		0.71		0.48		0.33		0.11		0.07		0.04		0

		770		0		0		0		0		0		0		0		0		0.02		0.07		0.09		0.22		0.15		0.16		0.15		0.33		0.15		0.16		0.29		0.18		0.29		0.6		0.66		0.7		0.62		0.38		0.56		1		1.05		0.92		1.03		0.69		0.48		0.59		0.6		0.27		0.05		0.01		0.04		0

		780		0		0		0		0		0		0		0		0		0.03		0.12		0.23		0.16		0.13		0.19		0.14		0.39		0.29		0.22		0.27		0.25		0.3		0.7		0.54		0.84		0.5		0.31		0.68		1.06		1.12		1.29		1.29		0.95		0.88		0.71		0.59		0.39		0.16		0.04		0.01		0

		790		0		0		0		0		0		0		0		0		0		0.03		0.16		0.14		0.12		0.2		0.18		0.41		0.29		0.19		0.14		0.29		0.46		0.69		0.65		0.67		0.63		0.3		0.74		1.13		1.47		1.17		1.49		1		0.94		0.71		0.64		0.44		0.11		0.03		0.01		0

		800		0		0		0		0		0		0		0		0		0		0		0.18		0.17		0.17		0.27		0.34		0.43		0.34		0.16		0.21		0.42		0.44		0.64		0.6		0.89		0.7		0.46		0.58		1.09		1.31		1.33		1.28		0.99		0.56		0.79		0.59		0.34		0.06		0.04		0		0

		810		0		0		0		0		0		0		0		0		0		0.01		0.14		0.14		0.22		0.3		0.26		0.27		0.29		0.44		0.2		0.41		0.41		0.58		0.61		0.76		0.86		0.38		0.48		0.94		1.46		1.17		1.27		1.36		0.8		0.71		0.4		0.36		0.04		0.01		0.03		0

		820		0		0		0		0		0		0		0		0		0		0.03		0.1		0.23		0.17		0.41		0.29		0.4		0.29		0.32		0.24		0.32		0.57		0.65		0.54		0.61		0.81		0.49		0.67		1.13		1.46		1.43		1.44		1.21		0.83		0.65		0.46		0.46		0		0		0.06		0

		830		0		0		0		0		0		0		0		0		0		0.01		0.03		0.34		0.29		0.16		0.28		0.44		0.28		0.35		0.26		0.31		0.35		0.58		0.43		0.63		0.98		0.52		0.8		0.98		1.81		1.4		1.24		1.24		0.79		0.58		0.66		0.26		0.09		0.06		0.03		0

		840		0		0		0		0		0		0		0		0		0		0		0.05		0.21		0.33		0.27		0.44		0.42		0.28		0.44		0.39		0.33		0.54		0.61		0.53		0.79		1.15		0.59		0.67		1.06		1.69		1.62		1.42		1.33		0.81		0.7		0.49		0.37		0		0.04		0		0

		850		0		0		0		0		0		0		0		0		0		0.03		0.02		0.14		0.28		0.25		0.3		0.3		0.19		0.52		0.4		0.31		0.64		0.6		0.41		0.91		0.93		0.6		0.74		1.02		1.56		1.86		1.86		1.29		1.25		0.87		0.58		0.27		0.01		0.04		0.01		0

		860		0		0		0		0		0		0		0		0		0		0.04		0		0.15		0.3		0.39		0.22		0.31		0.34		0.3		0.59		0.36		0.42		0.35		0.42		0.83		0.82		0.67		0.87		1.08		1.4		2.19		1.73		1.78		1.11		0.83		0.5		0.34		0.01		0.06		0		0

		870		0		0		0		0		0		0		0		0		0		0.01		0		0.15		0.19		0.33		0.21		0.31		0.49		0.38		0.5		0.46		0.47		0.39		0.41		0.92		1.02		0.68		0.99		1.5		1.37		2.03		1.57		1.89		1.23		0.8		0.68		0.3		0		0.06		0		0

		880		0		0		0		0		0		0		0		0		0		0.05		0.02		0.06		0.24		0.18		0.31		0.4		0.39		0.38		0.51		0.8		0.4		0.58		0.34		0.8		0.94		0.85		0.8		1.31		1.63		2		1.79		2.18		1.8		1.43		1.06		0.66		0.02		0.06		0		0

		890		0		0		0		0		0		0		0		0		0		0.05		0		0.22		0.41		0.21		0.21		0.56		0.46		0.59		0.58		1.04		0.88		0.53		0.31		0.85		1.03		0.97		0.99		1.26		1.64		2.12		2.11		2.47		2.26		1.36		1.06		0.19		0		0.06		0		0

		900		0		0		0		0		0		0		0		0		0		0.02		0.02		0.08		0.3		0.22		0.1		0.52		0.35		0.53		0.82		0.61		0.51		0.34		0.22		0.85		1.28		1.1		1.11		1.17		1.57		2.24		1.96		2.45		2.71		1.38		1.24		0.31		0.05		0.05		0		0

		910		0		0		0		0		0		0		0		0		0		0		0.02		0.02		0.24		0.33		0.32		0.49		0.47		0.36		0.97		0.84		0.67		0.43		0.18		0.81		0.97		1.23		1.25		1.27		1.85		1.85		2.52		2.98		2.69		0.94		0.57		0.24		0.05		0.03		0		0

		920		0		0		0		0		0		0		0		0		0		0		0		0.03		0.3		0.19		0.16		0.31		0.48		0.45		0.76		1.06		0.78		0.41		0.23		0.97		1.15		1.13		1.23		1.36		2.09		2.69		2.35		2.96		2.84		1.44		0.85		0.33		0.06		0.02		0		0

		930		0		0		0		0		0		0		0		0		0		0.02		0		0		0.1		0.43		0.19		0.34		0.51		0.58		0.66		0.96		0.67		0.51		0.32		0.6		0.92		1.7		1.2		1.5		2.3		2.35		2.59		3.19		2.64		1.78		1.11		0.13		0.05		0.03		0		0

		940		0		0		0		0		0		0		0		0		0		0		0		0.01		0.09		0.29		0.41		0.38		0.35		0.61		0.77		0.56		0.7		0.36		0.41		0.41		1.09		1.78		1.4		1.42		2.28		2.91		2.73		2.22		2.36		2.57		0.55		0.03		0.11		0		0		0

		950		0		0		0		0		0		0		0		0		0		0		0.02		0.02		0.12		0.22		0.51		0.45		0.12		0.69		0.66		0.57		0.5		0.27		0.39		0.41		0.94		2.08		1.83		1.91		1.95		3.32		2.88		2.03		1.56		0.43		0.31		0.03		0.06		0		0		0

		960		0		0		0		0		0		0		0		0		0		0		0		0		0.02		0.51		0.62		0.48		0.47		0.57		0.73		0.88		0.46		0.26		0.34		0.28		0.76		1.93		2.03		2.39		2.6		2.96		1.47		1.12		1.59		0.32		0.12		0.16		0		0		0		0

		970		0		0		0		0		0		0		0		0		0		0		0		0.02		0.03		0.31		1		0.82		0.66		0.81		0.47		0.97		0.41		0.3		0.37		0.39		0.87		2.14		1.87		2.3		3.16		3.19		1.3		0.62		0.92		0.76		0.08		0.07		0		0		0		0

		980		0		0		0		0		0		0		0		0		0		0		0		0.02		0.14		0.24		0.39		0.18		0.45		0.41		0.53		0.45		0.35		0.18		0.3		0.21		0.64		2.06		2.36		1.69		2.18		1.88		1.06		0.51		0.36		0.59		0.07		0.05		0.07		0		0		0

		990		0		0		0		0		0		0		0		0		0		0		0		0.04		0.11		0.5		0.8		0.52		0.96		0.52		0.52		0.46		0.48		0.57		0.36		0.33		0.43		1.93		2.13		1.51		2.25		1.4		0.98		0.56		0.42		0.24		0		0.12		0.05		0		0		0

		1000		0		0		0		0		0		0		0		0		0		0		0		0.04		0.07		0.29		0.51		0.15		0.48		0.56		0.27		0.25		0.28		0.71		0.32		0.48		1.04		1.54		1.71		1.71		1.97		1.54		0.6		0.31		0.45		0.17		0.22		0.17		0.02		0		0		0

		1010		0		0		0		0		0		0		0		0		0		0		0		0		0.03		0.04		0.25		0.18		0.67		0.63		0.41		0.5		0.04		0.59		0.5		0.27		0.53		2.15		1.94		1.78		1.35		1.06		0.41		0.23		0.1		0.14		0.48		0		0		0		0		0

		1020		0		0		0		0		0		0		0		0		0		0		0		0		0		0.06		0.24		0.15		0.43		0.43		0.39		0.56		0.28		0.5		0.35		0.28		0.3		0.81		1.78		2.25		2.41		0.77		0.21		0.12		0.05		0.06		0		0		0		0		0		0

		1030		0		0		0		0		0		0		0		0		0		0		0		0		0.04		0		0.32		0.41		0.58		0.51		0.21		0.82		0.69		0.47		0.15		0.24		0.35		0.4		1.21		1.19		1.03		0.29		0.16		0.1		0		0.02		0		0		0		0		0		0

		1040		0		0		0		0		0		0		0		0		0		0		0		0		0		0.04		0.38		0.65		0.38		0.41		0.15		0.21		0.9		0.98		0.33		0.16		0.14		0.24		0.54		0.45		0.37		0.34		0.3		0.02		0.01		0		0		0		0		0		0		0

		1050		0		0		0		0		0		0		0		0		0		0.02		0		0		0.02		0.04		0.44		0.31		0.25		0.17		0.02		0.05		0.8		1.52		0.33		0.17		0.26		0.16		0.34		0.38		0.23		0.25		0.1		0.05		0.02		0		0		0		0		0		0		0

		1060		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.12		0.28		0.31		0.1		0.02		0.04		0.13		0.11		0.12		0.28		0.07		0.02		0.11		0.4		0.13		0.32		0.05		0		0		0		0		0		0		0		0		0

		1070		0		0		0		0		0		0		0		0		0		0		0		0		0		0.02		0.22		0.44		0.65		0.1		0.04		0.06		0.05		0.1		0.19		0.15		0.04		0.02		0.15		0.22		0.18		0.18		0.05		0		0		0		0		0		0		0		0		0

		1080		0		0		0		0		0		0		0		0		0		0		0		0		0		0.02		0.02		0.02		0.02		0.02		0.04		0.04		0.11		0.15		0.17		0.15		0.2		0.05		0.11		0.26		0.07		0.06		0.04		0		0		0		0		0		0		0		0		0

		1090		0		0		0		0		0		0		0		0		0		0		0		0		0		0.02		0.12		0.04		0.08		0.08		0.06		0.07		0.13		0.24		0.11		0.09		0.07		0.09		0.11		0.16		0.06		0.13		0.02		0		0		0		0		0		0		0		0		0

		1100		0		0		0		0		0		0		0		0		0		0		0		0		0.02		0.02		0.02		0.06		0.17		0.04		0.02		0		0.17		0.19		0.13		0.06		0.09		0.06		0.15		0.2		0.02		0.12		0		0		0		0		0		0		0		0		0		0

		1110		0		0		0		0		0		0		0		0		0		0		0		0		0.02		0.02		0.02		0.02		0.1		0.06		0.04		0.02		0.02		0.23		0.13		0.09		0.06		0.06		0.02		0.07		0.12		0.04		0.02		0.02		0		0		0		0		0		0		0		0

		1120		0		0		0		0		0		0		0		0		0		0		0		0		0		0.02		0		0.06		0.06		0.04		0.02		0.04		0.02		0.14		0.05		0.06		0.04		0.08		0.06		0.07		0.04		0.07		0		0		0		0		0		0		0		0		0		0

		1130		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.02		0.06		0.14		0		0		0.06		0.04		0.02		0.04		0.08		0.04		0.06		0.13		0.1		0		0.02		0		0		0		0		0		0		0		0		0		0

		1140		0		0		0		0		0		0		0		0		0		0		0		0		0		0.02		0		0		0.03		0		0		0.04		0.06		0.1		0.02		0.02		0		0.02		0.15		0.04		0		0		0		0.02		0		0		0		0		0		0		0		0

		1150		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.02		0		0		0		0		0.02		0.14		0.06		0.06		0.04		0.04		0.04		0.1		0.08		0		0		0		0		0		0		0		0		0		0		0		0

		1160		0		0		0		0		0		0		0		0		0		0		0		0		0.04		0		0		0		0		0		0		0.02		0.02		0.08		0.04		0		0.02		0.08		0.06		0.06		0.04		0		0		0		0		0		0		0		0		0		0		0

		1170		0		0		0		0		0		0		0		0		0		0		0		0		0.02		0		0.02		0		0		0		0.02		0		0		0.02		0.04		0		0		0.02		0.02		0.04		0		0		0		0		0		0		0		0		0		0		0		0

		1180		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.04		0.02		0.03		0.02		0.04		0		0.02		0		0		0		0		0		0		0		0		0		0		0

		1190		0		0		0		0		0		0		0		0		0		0		0		0		0		0.01		0		0.02		0		0		0		0		0.04		0.02		0.02		0		0		0.08		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1200		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.02		0		0		0		0		0		0.02		0.06		0.02		0		0		0.02		0.04		0		0		0		0		0		0		0		0		0		0		0		0		0

		1210		0		0		0		0		0		0		0		0		0		0		0		0		0		0.02		0.02		0		0		0		0		0.02		0.02		0.04		0		0.02		0.02		0.06		0.02		0		0		0		0		0		0		0		0		0		0		0		0		0

		1220		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.02		0		0		0.02		0.06		0.06		0		0		0		0		0		0		0		0		0		0		0		0

		1230		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.02		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1240		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.02		0		0.04		0		0		0		0		0		0		0		0		0		0		0		0

		1250		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.02		0		0		0.04		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1260		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1270		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.02		0		0		0		0		0		0		0		0		0		0		0		0

		1280		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.02		0		0		0		0		0		0		0.02		0		0		0		0		0		0		0		0		0		0		0		0

		1290		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.02		0		0		0		0		0.02		0		0.06		0.02		0		0		0		0		0		0		0		0		0		0		0

		1300		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.02		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0





Yf US64

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0
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PR US64

		MATRICE PR per il modulo us64 [-] ;Uso di T aria; P riferimento = P3; US64: considerato solo AAH53

		G [W/m2] / Ta [°C]		-1		0		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30		31		32		33		34		35		36		37		38

		50		0		0		1.38		1.24		1.25		1.27		1.17		0.88		1.29		1.26		1.27		1.24		1.26		1.22		1.23		1.19		1.18		1.25		1.21		1.21		1.27		1.26		1.26		1.27		1.3		1.26		1.31		1.32		1.27		1.31		1.29		1.34		0.97		0		0		0		0		0		0		0

		60		0		0		1.3		1.3		1.27		1.32		1.15		0.83		1.21		1.27		1.28		1.25		1.26		1.22		1.22		1.19		1.19		1.24		1.22		1.19		1.21		1.25		1.24		1.35		1.28		1.3		1.27		1.26		1.25		1.27		1.29		1.27		1.43		0		0		0		0		0		0		0

		70		0		0		1.33		1.18		1.26		1.38		1.24		1.11		1.22		1.31		1.28		1.24		1.24		1.23		1.22		1.21		1.2		1.24		1.2		1.2		1.2		1.26		1.2		1.34		1.26		1.25		1.27		1.24		1.22		1.21		1.26		1.16		1.1		1.05		1.33		0		0		0		0		0

		80		0		0		1.31		1.19		1.21		1.29		1.32		1.19		1.17		1.3		1.26		1.26		1.26		1.23		1.22		1.2		1.24		1.18		1.2		1.21		1.19		1.26		1.21		1.21		1.25		1.24		1.17		1.2		1.2		1.17		1.26		1.15		1.08		0.9		1.27		0		0		0		0		0

		90		0		0		0		1.22		1.15		1.25		1.34		1.21		1.27		1.29		1.22		1.24		1.29		1.22		1.22		1.22		1.21		1.21		1.22		1.21		1.22		1.24		1.22		1.19		1.24		1.21		1.2		1.18		1.17		1.15		1.2		1.12		1.02		1.01		0		0		0		0		0		0

		100		0		0		0		1.17		1.34		1.22		1.25		1.16		1.25		1.26		1.21		1.19		1.29		1.21		1.22		1.19		1.2		1.21		1.22		1.22		1.19		1.25		1.21		1.18		1.23		1.22		1.16		1.13		1.16		1.14		1.14		1.21		1.03		1.02		0		0		0		0		0		0

		110		0		0		0		1.17		1.39		0.48		1.24		1.27		1.18		1.23		1.2		1.21		1.27		1.23		1.22		1.19		1.19		1.21		1.2		1.2		0.81		1.2		1.21		1.21		1.2		1.18		1.21		1.13		1.12		1.08		1.12		1.1		1.02		0.99		0		0		0		0		0		0

		120		0		0		1.12		1.16		1.33		0		1.26		1.17		1.19		1.25		1.28		1.22		1.27		1.23		1.21		1.21		1.2		1.2		1.21		1.2		1.19		1.18		1.27		1.17		1.17		1.2		1.17		1.2		1.11		1.09		1.12		1.04		1.03		1.01		0		0		0		0		0		0

		130		0		0		0		1.14		1.38		0.81		1.23		1.05		1.21		1.22		1.27		1.19		1.25		1.24		1.21		1.19		1.18		1.22		1.19		1.22		1.18		1.19		1.18		1.19		1.16		1.16		1.17		1.13		1.14		1.09		1.11		1.06		1		1		0		0		0		0		0		0

		140		0		0		0		1.09		1.34		0.69		1.13		0.62		1.16		1.22		1.27		1.21		1.21		1.21		1.21		1.21		1.17		1.17		1.19		1.19		1.18		1.21		1.2		1.18		1.15		1.17		1.16		1.16		1.11		1.09		1.09		1.08		1.03		1		0		0		0		0		0		0

		150		0		0		0		1.05		0		0.78		0.88		0.47		1.24		1.23		1.28		1.19		1.24		1.24		1.21		1.2		1.18		1.19		1.18		1.19		1.19		1.18		1.19		1.18		1.12		1.16		1.15		1.11		1.11		1.15		1.1		1.08		1.22		0.99		1.05		0		0		0		0		0

		160		0		0		1.09		1.13		1.27		0.97		1.28		1.19		1.23		1.23		1.28		1.19		1.22		1.19		1.23		1.2		1.19		1.19		1.19		1.19		1.19		1.2		1.18		1.16		1.15		1.15		1.17		1.11		1.11		1.11		1.09		1.11		1.03		0.99		0		0		0		0		0		0

		170		0		0		0		0		1.15		1.05		0.97		1.21		1.27		1.22		1.27		1.21		1.22		1.23		1.23		1.17		1.18		1.18		1.21		1.16		1.16		1.18		1.17		1.18		1.12		1.11		1.15		1.13		1.1		1.11		1.06		1.05		1.03		1		0.97		0		0		0		0		0

		180		0		0		0		0		0.9		1.04		0		1.29		1.16		1.24		1.26		1.19		1.22		1.23		1.2		1.22		1.19		1.19		1.17		1.18		1.12		1.16		1.18		1.17		1.11		1.11		1.13		1.12		1.1		1.2		1.08		1.07		1.03		1.02		0.94		0		0		0		0		0

		190		0		0		0		0		0		1.07		1.14		0		1.23		1.23		1.24		1.21		1.21		1.23		1.2		1.18		1.18		1.18		1.17		1.14		1.14		1.12		1.18		1.16		1.12		1.11		1.12		1.13		1.07		1.13		1.12		1.1		1.04		1.02		0.97		0.99		0		0		0		0

		200		0		0		0		1.12		0		1.1		1.03		1.3		1.34		1.26		1.27		1.18		1.21		1.23		1.19		1.11		1.2		1.16		1.12		1.11		1.13		1.13		1.14		1.16		1.14		1.13		1.14		1.14		1.08		1.09		1.11		1.11		1.03		1.03		0.98		0.97		0		0		0		0

		210		0		0		0.99		0		0		0		1.12		0.97		1.19		1.18		1.26		1.23		1.2		1.18		1.21		1.13		1.16		1.16		1.14		1.11		1.1		1.11		1.12		1.18		1.14		1.1		1.21		1.11		1.11		1.07		1.07		1.09		1.04		1.02		0.95		0.98		0		0		0		0

		220		0		0		0		1.03		1.21		0		1.09		1.26		1.19		1.16		1.22		1.21		1.15		1.18		1.14		1.15		1.17		1.12		1.13		1.06		1.11		1.13		1.16		1.14		1.13		1.13		1.1		1.13		1.06		1.06		1.1		0.99		0.99		1.14		1.01		0.99		0		0		0		0

		230		0		0		1		0		1.25		0		0.9		1.25		1.23		1.16		1.21		1.2		1.2		1.17		1.17		1.14		1.14		1.13		1.13		1.07		1.13		1.12		1.13		1.13		1.13		1.1		1.09		1.09		1.08		1.12		1.08		1.06		1.06		1.04		1.02		0.98		0		0		0		0

		240		0		0		0		0.5		0		0.69		0		1.25		1.1		1.07		1.23		1.23		1.18		1.21		1.2		1.1		1.13		1.1		1.18		1.09		1.11		1.15		1.14		1.13		1.13		1.14		1.13		1.1		1.08		1.09		1.06		1.18		1.03		1.04		1.01		1.03		0.99		0		0		0

		250		0		0		0		1.08		0.52		0.76		1.14		1.24		1.03		1.07		1.19		1.2		1.15		1.14		1.15		1.06		1.11		1.12		1.08		1.1		1.08		1.08		1.13		1.12		1.12		1.12		1.11		1.12		1.08		1.07		1.07		1.06		1.04		1.04		1.02		0		0.98		1.01		0		0

		260		0		0		0		0		1.06		1.01		1.15		1.23		1.02		1.06		1.18		1.2		1.19		1.13		1.11		1.02		1.03		1.11		1.05		1.07		1.08		1.12		1.17		1.11		1.1		1.09		1.12		1.17		1.07		1.09		1.09		1.07		1.06		1.06		1		0		1		0.99		0		0

		270		0		0		0		0.96		1.02		1.1		0.85		1.1		1.13		0.97		1.23		1.13		1.22		1.09		1.01		1.07		1		1.07		1.02		1.06		1.05		1.12		1.15		1.11		1.12		1.12		1.09		1.11		1.1		1.08		1.08		1.07		1.04		1.04		1.02		1.01		1		0		0		0

		280		0		0		0		1.01		1.08		1.16		0.99		1.12		1.21		0.94		1.17		1.21		1.17		1		1.07		1.07		1.02		0.97		0.99		1.07		1.04		1.1		1.11		1.1		1.12		1.11		1.1		1.11		1.06		1.05		1.1		1.09		1.07		1.05		1.05		1.02		1.01		0		0		0

		290		0		0		0		0.94		1		0		0.96		1.1		1.39		1.01		1.16		1.15		1.15		1.01		1.19		1		0.92		0.92		0.99		1.06		1.04		1.13		1.07		1.14		1.17		1.12		1.1		1.1		1.06		1.08		1.05		1.06		1.05		1.06		1.04		1.04		1.01		0		0		0

		300		0		0		0		1.01		1.08		0.78		1.19		0.96		1.07		1.01		1.14		1.2		1.19		1.04		1.16		1.03		1.03		0.96		0.9		1.04		1.04		1.1		1.1		1.11		1.12		1.14		1.1		1.09		1.07		1.07		1.06		1.06		1.1		1.04		1.04		1.03		1.01		0		0		0

		310		0		0		0		0.95		1.09		1.06		0		0.94		1.16		1.01		1.16		1.05		1.11		1.13		1.11		1.09		0.97		0.98		1.06		1		0.94		1.09		1.1		1.12		1.09		1.12		1.09		1.06		1.06		1.05		1.1		1.09		1.08		1.04		1.04		1.04		1.02		0		0		0

		320		0		0		0		0.94		1.03		1		0		1.05		1.15		1.03		1.21		1.18		1.21		1.06		0.15		1.13		1.02		1.01		1.06		1.1		0.99		1.06		1.08		1.12		1.11		1.11		1.11		1.07		1.07		1.06		1.09		1.03		1.08		1.07		1.04		1.04		1.02		0		0		0

		330		0		0		0		0		1.03		1.07		1.03		1.03		1.12		1.02		0.97		1.19		1.15		1.11		1.06		1.18		1		1.03		1.09		1.04		1.05		1.05		1.08		1.11		1.16		1.11		1.1		1.16		1.15		1.06		1.06		1.04		1.06		1.07		1.05		1.05		1.02		0		0		0

		340		0		0		0		0		0.97		1.08		1.08		1.01		1.14		1.08		1.08		1.13		1.12		1.1		1.07		1.15		1.03		1.05		1.06		1.07		1.05		1.12		1.08		1.12		1.13		1.1		1.12		1.11		1.1		1.07		1.06		1.05		1.05		1.04		1.07		1.05		1.02		0		0		0

		350		0		0		0		0		0.97		1.08		1.07		0.97		0		1.06		1.11		1.15		1.13		1.1		1.07		1.1		1.09		1.08		1.1		1.03		1		1.09		1.1		1.12		1.11		1.12		1.11		1.09		1.06		1.07		1.06		1.08		1.07		1.05		1.05		1.06		1.03		0		0		0

		360		0		0		0		0.86		0		1.06		1.07		0.84		1.28		1.01		1.06		1.15		0.81		1.15		1.08		1.12		1.07		1.07		1.09		1.07		1.01		1.07		1.08		1.11		1.13		1.1		1.11		1.06		1.07		1.09		1.06		1.06		1		1.06		1.06		1.06		1.03		0		0		0

		370		0		0		0		0.9		1.06		1.01		1.09		0.99		1.11		1.21		1.06		1.14		1.07		1.15		1.12		1.08		1.09		1.07		1.1		1.07		1.02		1.07		1.1		1.13		1.11		1.13		1.08		1.09		1.07		1.06		1.06		1.05		1.05		1.08		1.06		1.06		1.03		0		0		0

		380		0		0		0		0		0.91		1.04		1.08		1.05		1.1		1.06		1.04		1.15		1.11		0.95		1.06		1.09		1.1		1.07		1.11		1.09		1.06		1.1		1.09		1.1		1.1		1.1		1.08		1.11		1.05		1.05		1.07		1.06		1.04		1.08		1.06		1.05		0		1.02		0		0

		390		0		0		0		0		0.87		0.87		1.06		1.11		0.87		1.06		1.13		1.08		1.13		1.18		1.06		1.11		1.12		1.07		1.07		1.05		0.98		1.04		1.08		1.11		1.08		1.11		1.09		1.11		1.04		1.08		1.07		1.07		1.07		1.07		1.06		1.06		0		1.04		0		0

		400		0		0		0		0		0.87		0.64		1.06		1.08		1.07		0.97		1		1.05		1.17		1.12		1.1		1.08		1.11		1.09		1.06		1.06		1.05		1.07		1.09		1.09		1.12		1.11		1.12		1.1		1.1		1.06		1.06		1.06		1.05		1.08		1.05		1.06		1.21		1.04		0		0

		410		0		0		0		0		0.88		1.03		1.05		1.06		1.06		0.98		0.92		1.03		0.96		1.14		1.1		1.03		1.13		1.09		1.09		1.05		1.02		1.08		1.05		1.09		1.1		1.1		1.11		1.05		1.08		1.1		1.06		1.06		1.04		1.06		1.06		1.06		0		1.03		0		0

		420		0		0		0		0		0.91		1.03		1.11		1.04		1.05		1.05		1.07		1.1		1.07		1.1		1.08		1.07		1.1		1.09		1.09		1.07		0.99		1.07		1.09		1.11		1.1		1.11		1.09		1.09		1.07		0.38		1.04		1.08		1.06		1.05		1.05		1.05		0		1.04		0		0

		430		0		0		0		0		0.91		1.07		1.09		1.02		1.05		1.03		0.85		1.01		1.1		1.11		1.07		1.12		1.12		1.11		1.09		1.1		1		1.06		1.06		1.08		1.1		1.09		1.11		1.13		1.12		1.06		1.06		1.07		1.07		1.06		1.06		1		1.05		1.04		0		0

		440		0		0		0		0		0.86		1.06		1.1		1.03		1.15		1.06		1.05		1.1		1		1.13		0.92		1.02		1.11		1.11		1.07		1.09		1.04		1.1		1.08		1.08		1.08		1.09		1.1		1.08		1.08		1.02		1.06		1.07		1.07		1.06		1.07		1.05		1.04		0		0		0

		450		0		0		0		0		0.92		1.04		1.1		1.04		1.18		1.01		0.91		1.02		1.04		1.05		0.99		1.07		1.11		1.11		1.09		1.09		1.03		1.12		1.06		1.09		1.1		1.1		1.09		1.1		1.07		1.07		1.06		1.05		1.07		1.06		1.07		1.07		1.05		1.03		0		0

		460		0		0		0		0		0.94		1.04		1.09		1.08		1.06		1.07		1		0.96		1.02		1.05		1.01		1.05		1.13		1.12		1.09		1.08		1.04		1.02		1.08		1.07		1.11		1.11		1.1		1.09		1.08		1.07		1.04		1.09		1.07		1.07		1.06		1.07		1.06		1.04		0		0

		470		0		0		0		0		0		0.98		1.09		1.1		1.11		1.08		1.11		1.1		0.91		1.09		1.09		0.94		1.08		1.12		1.08		1.08		1		1.1		1.09		1.07		1.09		1.09		1.11		1.06		1.09		1.07		1.05		1.07		1.07		1.06		1.07		1.06		1.05		1.05		0		0

		480		0		0		0		0		1.06		1.01		1.13		0.78		1.11		1.17		1.1		0.91		1.16		1.1		1.09		0.9		1.1		1.12		1.08		1.09		1.07		1.05		1.07		1.08		1.1		1.1		1.1		1.11		1.06		1.06		1.06		1.07		1.07		1.07		1.07		1.07		1.06		0		0		0

		490		0		0		0		0		0		1.03		1.11		0.83		0.93		1.14		1.1		1.07		0.95		1.11		1.11		0.87		1.06		1.05		1.07		1.08		1.05		1.06		1.06		1.07		1.09		1.1		1.11		1.09		1.1		1.05		1.05		1.07		1.07		1.07		1.07		1.07		1.05		0		0		0

		500		0		0		0		0		0		1.01		1.07		1.11		0.79		1.16		1.09		0.96		0.93		0.71		1.11		0.94		1.09		1.11		1.05		1.09		0.99		1.09		1.11		1.07		1.08		1.07		1.09		1.05		1.07		1.07		1.07		1.06		1.06		1.07		1.06		1.07		1.04		1.04		0		0

		510		0		0		0		0		0		0		1.04		1.11		0.86		1.31		1.11		1.21		1.04		0.98		1.5		0.96		1.03		1.01		1.11		1.09		1.05		1.08		1.07		1.1		1.1		1.09		1.1		1.06		1.04		1.08		1.09		1.06		1.07		1.07		1.07		1.07		1.05		1.04		0		0

		520		0		0		0		0		0		0		1.07		1.12		0.85		1.21		1.11		1.1		0.96		0.97		1.09		0.97		1.11		1.01		1.12		1.09		1.06		1.11		1.08		1.08		1.06		1.09		1.1		1.08		1.1		1.07		1.07		1.09		1.06		1.08		1.08		1.07		1.06		1.05		0		0

		530		0		0		0		0		0		0		1.06		1.12		1		1.16		1.07		1.13		1.01		1.1		1.22		0.97		1.06		1.03		1.12		1.09		1.04		1.04		1.1		1.1		1.07		1.07		1.09		1.08		1.11		1.06		1.09		1.07		1.08		1.07		1.09		1.07		1.07		1.05		0		0

		540		0		0		0		0		0		0		1.07		1.12		0.92		1.13		1.07		1.07		0.92		1.09		1.09		1.11		1.01		1.03		1.13		1.08		1.04		1.07		1.08		1.07		1.09		1.08		1.09		1.06		1.1		1.08		1.07		1.07		1.07		1.09		1.05		1.07		1.07		1.06		0		0

		550		0		0		0		0		0		0		1.05		1.11		1.11		0.74		1.04		1.13		1.05		1.09		1.07		1.11		1.05		1.12		1.09		1.06		1.06		1.07		1.09		1.08		1.07		1.07		1.1		1.09		1.07		1.07		1.06		1.07		1.05		1.06		1.07		1.07		1.06		1.05		1.05		0

		560		0		0		0		0		0		0		1.01		1.13		1.05		0.76		1.16		0.95		1.1		1.07		1.07		1.12		1.09		1.12		1.08		1.08		1.1		1.05		1.09		1.09		1.07		1.07		1.1		1.08		1.07		1.09		1.07		1.06		1.11		1.07		1.07		1.07		1.07		1.07		1.04		0

		570		0		0		0		0		0		0		1.01		1.1		1.14		0.97		1.18		1.11		1.09		1.09		1.07		1.1		1.12		1.11		0.97		1.08		1.08		0.98		1.09		1.08		1.06		1.09		1.1		1.09		1.08		1.08		1.06		1.07		1.04		1.07		1.07		1.07		1.08		1.07		0		0

		580		0		0		0		0		0		0		1.01		1.1		1.16		1.12		1.13		1.1		1.05		1.09		1.08		1.14		1.08		1		1.18		1.08		1.1		1.04		1.05		1.08		1.04		1.07		1.09		1.1		1.05		1.07		1.06		1.07		1.07		1.07		1.07		1.06		1.07		1.06		1.04		0

		590		0		0		0		0		0		0		1.01		1.09		1.13		1.11		1.14		1.05		0.98		1.08		1.09		1.09		1.08		1.14		1.01		1.09		1.08		1.06		1.09		1.11		1.06		1.07		1.1		1.1		1.07		1.06		1.05		1.06		1.06		1.06		1.07		1.08		1.07		1.06		1.05		0

		600		0		0		0		0		0		0		0		1.12		1.14		1.11		1.15		1.11		0.94		1.04		1.08		1.15		1.11		1.06		1.02		1.14		1.08		1.04		1.09		1.09		1.05		1.07		1.07		1.08		1.06		1.07		1.07		1.07		1.06		1.07		1.07		1.07		1.07		1.05		1.06		0

		610		0		0		0		0		0		0		0		0		1.13		1.11		1.03		1.13		0.87		1.07		1.07		1.09		1.1		1.15		1.12		1.01		1.09		1.07		1.07		1.12		1.06		1.06		1.08		1.1		1.07		1.06		1.06		1.09		1.05		1.06		1.07		1.07		1.07		1.06		1.05		0

		620		0		0		0		0		0		0		0		1.07		1.12		1.11		1.14		1.12		1.02		1.07		1.16		1.12		1.09		1.13		1.09		0.97		1.1		1.09		1.07		1.09		1.03		1.07		1.08		1.09		1.06		1.06		1.06		1.06		1.06		1.06		1.07		1.07		1.07		0		1.08		0

		630		0		0		0		0		0		0		0		1.05		1.13		1.14		1.11		1.07		1.1		1.02		1.02		1.09		1.09		0.94		0.95		1.1		1.11		1.1		1		1.09		1.09		1.09		1.06		1.09		1.08		1.08		1.06		1.07		1.06		1.07		1.07		1.07		1.07		0		1.04		0

		640		0		0		0		0		0		0		0		1.05		1.13		1.17		1.1		1.03		1.09		1.1		1.14		1.12		1.08		1.15		1.05		1.11		1.12		1.07		1.06		1.09		1.07		1.09		1.08		1.08		1.07		1.06		1.06		1.09		1.07		1.06		1.07		1.07		1.07		0		1.05		0

		650		0		0		0		0		0		0		0		0		1.11		1.14		1.11		1.11		1.12		1.03		1.08		1.1		1.08		1.13		0.98		1.09		1.09		1.08		1.09		1.1		1.08		1.07		1.07		1.07		1.07		1.04		1.07		1.05		1.07		1.06		1.07		1.07		1.06		0		1.05		0

		660		0		0		0		0		0		0		0		0		1.08		1.16		1.12		1.16		0.97		1		1.12		1.09		1.09		1.12		1.05		1.05		1.07		1.07		1.02		1.07		1.08		1.08		1.09		1.07		1.06		1.08		1.07		1.04		1.06		1.06		1.07		1.07		1.06		1.05		1.05		0

		670		0		0		0		0		0		0		0		0		1.09		1.13		1.13		1.15		1.05		1.1		1.09		1.08		1.09		1.12		1.19		0.96		1.1		1.07		1.09		1.07		1.07		1.07		1.06		1.07		1.07		1.05		1.06		1.06		1.06		1.04		1.07		1.07		1.07		1.07		1.05		0

		680		0		0		0		0		0		0		0		0		1.07		1.14		1.11		1.12		0.93		1.12		1.11		1.09		1.09		1.12		1.15		0.91		1.1		1.09		1.04		1.09		1.06		1.07		1.08		1.09		1.08		1.07		1.08		1.07		1.06		1.05		1.07		1.07		1.06		1.06		1.05		0

		690		0		0		0		0		0		0		0		0		1.06		1.07		1.13		1.12		1.14		0.92		1.09		1.08		1.08		1.12		1.13		1.04		1.04		1.08		1.03		1.09		1.08		1.07		1.06		1.09		1.05		1.08		1.06		1.06		1.06		1.06		1.06		1.07		1.07		1.06		1.05		1.06

		700		0		0		0		0		0		0		0		0		0		1.13		1.14		1.14		0.77		0.9		1.12		1.07		1.04		1.12		1.14		1.06		1.1		1.1		1.08		1.09		1.06		1.06		1.07		1.08		1.05		1.06		1.05		1.05		1.05		1.06		1.06		1.07		1.06		1.06		1.05		0

		710		0		0		0		0		0		0		0		0		1.05		1.09		1.15		1.12		1.14		1.13		1.11		1.09		1.09		1.14		1.13		0.93		1.07		1.09		1.09		1.07		1.07		1.08		1.08		1.08		1.07		1.07		1.06		1.06		1.06		1.05		1.06		1.06		1.06		1.06		1.05		0

		720		0		0		0		0		0		0		0		0		1.05		1.13		0.92		1.12		1.02		0.94		1.09		1.1		1.12		1.12		1.14		1.02		1.05		1.09		1.07		1.09		1.06		1.09		1.09		1.08		1.07		1.07		1.06		1.06		1.06		1.06		1.06		1.07		1.06		1.05		1.05		0

		730		0		0		0		0		0		0		0		0		0		1.07		1.16		1.12		1.13		0.92		1.1		1.08		1.13		1.1		1.12		1.02		1.12		1.1		1.01		1.08		1.08		1.07		1.07		1.08		1.07		1.07		1.07		1.07		1.05		1.05		1.06		1.06		1.05		0		1.05		0

		740		0		0		0		0		0		0		0		0		0		1.12		1.15		1.19		1		0.86		1.1		1.12		1.12		1.11		1.13		0.99		1.11		1.1		1.04		1.08		1.1		1.06		1.06		1.07		1.08		1.07		1.05		1.06		1.06		1.05		1.06		1.06		1.05		1.05		1.05		0

		750		0		0		0		0		0		0		0		0		1.24		1.09		1.14		1.15		0.98		1.12		1.04		1.09		1.12		1.11		1.13		0.89		1.1		1.08		1.09		1.09		1.07		1.07		1.06		1.08		1.06		1.05		1.06		1.07		1.06		1.05		1.06		1.06		1.06		1.05		1.05		1.04

		760		0		0		0		0		0		0		0		0		0		1.05		1.11		1.14		1.11		1.09		1.1		1.12		1.11		1.12		1.13		0.84		1.05		1.08		1.04		1.09		1.08		1.05		1.08		1.08		1.07		1.05		1.06		1.05		1.05		1.06		1.06		1.06		1.06		1.05		1.04		0

		770		0		0		0		0		0		0		0		0		1.21		1.12		1.11		1.15		1.09		1.14		1.08		1.1		1.09		1.12		1.08		0.96		1.07		1.06		1.06		1.08		1.08		1.07		1.06		1.07		1.06		1.06		1.06		1.05		1.05		1.05		1.06		1.06		1.05		1.05		1.04		0

		780		0		0		0		0		0		0		0		0		1.21		1.13		1.09		1.15		1.14		1.13		1		1.1		1.11		1.13		0.97		1.12		1.12		1.1		0.97		1.06		1.08		1.09		1.06		1.07		1.07		1.06		1.06		1.05		1.05		1.05		1.06		1.05		1.06		1.04		1.05		0

		790		0		0		0		0		0		0		0		0		0		1.14		1.12		1.14		1.11		1.11		1		1.12		1.09		1.11		1.15		1.02		1.12		1.09		1.04		1.08		1.07		1.05		1.06		1.07		1.06		1.06		1.05		1.05		1.05		1.05		1.06		1.06		1.05		1.04		1.04		0

		800		0		0		0		0		0		0		0		0		0		0		1.1		1.14		1.14		1.12		1.11		1.08		1.11		1.11		1.12		1.05		1.11		1.08		1.04		1.08		1.07		1.07		1.06		1.07		1.06		1.05		1.06		1.06		1.05		1.05		1.05		1.06		1.05		1.03		0		0

		810		0		0		0		0		0		0		0		0		0		0.99		1.17		1.13		1.15		1.1		1.08		1.12		1.11		1.09		1.13		0.98		1.11		1.02		1.1		1.09		1.08		1.08		1.07		1.07		1.05		1.05		1.06		1.06		1.05		1.05		1.05		1.06		1.05		1.03		1.03		0

		820		0		0		0		0		0		0		0		0		0		1.16		1.17		1.11		1.12		1.11		1.05		1.12		1.11		1.06		1.16		1.01		1.02		1.03		1.1		1.09		1.07		1.08		1.09		1.07		1.06		1.05		1.05		1.05		1.05		1.06		1.06		1.05		0		0		1.03		0

		830		0		0		0		0		0		0		0		0		0		1.04		1.12		1.12		1.11		1.06		1.03		1.13		1.02		1.06		1.12		1.11		0.99		1.04		1.08		1.08		1.07		1.05		1.07		1.06		1.06		1.05		1.05		1.05		1.05		1.05		1.05		1.05		1.05		1.03		1.03		0

		840		0		0		0		0		0		0		0		0		0		0		0.98		1.14		1.11		1.07		1.01		1.11		0.88		1.11		1.1		0.98		1.01		1.05		1.09		1.08		1.08		1.08		1.07		1.06		1.06		1.06		1.06		1.06		1.05		1.05		1.05		1.05		0		1.03		0		0

		850		0		0		0		0		0		0		0		0		0		0.81		1.07		1.12		1.09		1.03		1.1		1.13		1.04		1.07		1.05		0.95		1.05		1.03		1		1.08		1.07		1.07		1.07		1.04		1.06		1.05		1.06		1.05		1.05		1.05		1.05		1.05		1.05		1.02		1.03		0

		860		0		0		0		0		0		0		0		0		0		0.89		0		1.16		1.09		1.05		1.1		1.12		1.02		1.01		1.09		1.04		1.02		0.94		0.95		1.07		1.07		1.07		1.07		1.06		1.06		1.04		1.06		1.05		1.05		1.05		1.05		1.04		1.03		1.02		0		0

		870		0		0		0		0		0		0		0		0		0		1.03		0		1.17		1.12		1.12		1.11		1.11		1.05		1.13		1.07		1.02		1.05		0.91		1.02		1.08		1.07		1.05		1.07		1.07		1.05		1.05		1.05		1.05		1.05		1.04		1.05		1.05		0		1.02		0		0

		880		0		0		0		0		0		0		0		0		0		1.11		1.06		1.1		1.1		1.14		1.05		1.14		0.96		1.08		1.08		0.96		1.09		1.01		1.05		1.07		1.07		1.05		1.06		1.06		1.06		1.06		1.05		1.05		1.05		1.05		1.05		1.05		1.04		1.02		0		0

		890		0		0		0		0		0		0		0		0		0		1.09		0		1.12		1.14		1.16		1.03		1.11		1.01		1.1		1.02		1.04		1.06		1.08		0.91		1.06		1.07		1.05		1.06		1.07		1.06		1.06		1.05		1.05		1.05		1.04		1.05		1.04		0		1.02		0		0

		900		0		0		0		0		0		0		0		0		0		1.1		1.2		1.13		1.13		1.14		1.12		1.09		1.12		1.1		1.05		1.04		1.09		1.08		0.7		1.07		1.06		1.06		1.06		1.05		1.05		1.06		1.05		1.05		1.05		1.05		1.05		1.04		1.02		1.03		0		0

		910		0		0		0		0		0		0		0		0		0		0		0.79		1.12		1.15		1.15		1.1		1.11		1.11		1.12		1.05		1.03		1.1		1		1.08		1.07		1.07		1.05		1.07		1.06		1.05		1.05		1.05		1.05		1.05		1.05		1.04		1.04		1.02		1.02		0		0

		920		0		0		0		0		0		0		0		0		0		0		0		1.12		1.15		1.15		1.12		1.11		1.13		1.12		0.96		1.1		1.09		1.04		1		1.07		1.07		1.07		1.05		1.06		1.06		1.04		1.05		1.05		1.05		1.04		1.05		1.04		1.02		1.02		0		0

		930		0		0		0		0		0		0		0		0		0		1.11		0		0		1.13		1.15		1.12		1.11		1.11		1.14		0.95		1.07		1.1		1.09		1.07		1.05		1.07		1.06		1.06		1.05		1.06		1.05		1.05		1.05		1.05		1.04		1.04		1.03		1.02		1.02		0		0

		940		0		0		0		0		0		0		0		0		0		0		0		0.73		0.8		1.16		1.09		1.1		1.07		1.11		1.02		0.91		1.1		1.1		1.09		1.08		1.07		1.06		1.06		1.06		1.06		1.05		1.05		1.05		1.05		1.05		1.04		1.03		1.02		0		0		0

		950		0		0		0		0		0		0		0		0		0		0		1.02		1.1		1.06		1.16		1.07		1.13		0.98		1.11		1.02		0.98		1.08		1.12		1.07		1.07		1.06		1.06		1.06		1.05		1.05		1.05		1.05		1.05		1.05		1.04		1.04		1.03		1.02		0		0		0

		960		0		0		0		0		0		0		0		0		0		0		0		0		1.15		1.14		1.11		1.12		1.14		1.12		1.04		1.03		1.06		1.1		1.06		1.09		1.07		1.06		1.05		1.05		1.05		1.05		1.04		1.05		1.03		1.01		1.04		1.03		0		0		0		0

		970		0		0		0		0		0		0		0		0		0		0		0		1.03		1		1.14		1.15		1.13		1.11		1.06		1.01		0.97		1.04		1.09		1.08		1.09		1.07		1.07		1.06		1.05		1.05		1.05		1.04		1.03		1.04		1.04		1.04		1.02		0		0		0		0

		980		0		0		0		0		0		0		0		0		0		0		0		1.11		1.07		1.11		1.13		1.12		1.14		0.92		0.99		0.86		1.02		1.09		1.07		1.09		1.06		1.06		1.05		1.05		1.05		1.05		1.04		1.04		1.04		1.03		1.02		1.01		1.02		0		0		0

		990		0		0		0		0		0		0		0		0		0		0		0		1.09		1.1		1.12		1.13		1.01		1.14		0.88		1.06		0.85		0.96		1.08		0.98		1.06		1.03		1.06		1.05		1.04		1.04		1.04		1.04		1.04		1.03		1.03		0		1.01		1.01		0		0		0

		1000		0		0		0		0		0		0		0		0		0		0		0		1.07		1.06		1.11		1.1		1.13		1.1		0.97		0.86		0.65		0.89		1.03		0.97		1.06		1.06		1.08		1.05		1.05		1.04		1.04		1.03		1.04		1.03		1.03		1.01		1		1.01		0		0		0

		1010		0		0		0		0		0		0		0		0		0		0		0		0		0.98		1.16		1.08		1.09		1.1		1.08		0.93		0.91		0.29		1.09		1.06		1.05		1.01		1.05		1.05		1.05		1.04		1.03		1.02		1.03		0.96		1.02		1.01		0		0		0		0		0

		1020		0		0		0		0		0		0		0		0		0		0		0		0		0		1.16		1.08		1.1		1.11		1.05		0.95		0.82		0.87		1.1		1.08		1.04		1.05		1.05		1.05		1.04		1.03		1.03		1.03		1.03		1.03		0.93		0		0		0		0		0		0

		1030		0		0		0		0		0		0		0		0		0		0		0		0		1.04		0		1.11		1.09		1.1		1.1		0.51		0.95		0.95		1.08		1.07		1.08		1.02		1.07		1.05		1.04		1.03		1		1.03		1.02		0		1.01		0		0		0		0		0		0

		1040		0		0		0		0		0		0		0		0		0		0		0		0		0		1.09		1.1		1.11		1.09		1.08		0.41		0.66		1.08		1.08		1.06		1.03		1.04		1.06		1.04		1.03		1.03		1.02		1.01		1.02		0.85		0		0		0		0		0		0		0

		1050		0		0		0		0		0		0		0		0		0		1.12		0		0		1.08		1.11		1.08		1.12		1.11		0.83		0.05		0.13		1.09		1.09		1.04		1.06		1.05		1.04		1.02		1.02		1.03		1.02		0.99		1.02		0.98		0		0		0		0		0		0		0

		1060		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1.09		1.12		1.11		1.09		1.07		0.18		1.02		1.07		1.01		1.05		0.98		1.03		1.02		0.99		1.02		1		1		0		0		0		0		0		0		0		0		0

		1070		0		0		0		0		0		0		0		0		0		0		0		0		0		1.08		1.12		1.11		1.1		1.07		1.07		1.03		1.02		1.07		1.05		1.05		1.04		1.03		1.02		1.02		1.02		1.02		1.01		0		0		0		0		0		0		0		0		0

		1080		0		0		0		0		0		0		0		0		0		0		0		0		0		0.95		1.07		1.07		1.07		1.08		1.07		1.03		1.04		1.05		1.04		1.05		1.02		1		1.02		1.01		0.91		1.02		1.02		0		0		0		0		0		0		0		0		0

		1090		0		0		0		0		0		0		0		0		0		0		0		0		0		1.08		1.08		1.07		1.06		1.06		1.05		1.03		1.01		1.03		0.99		1.03		1.03		1		1.01		1		1.02		0.99		0.98		0		0		0		0		0		0		0		0		0

		1100		0		0		0		0		0		0		0		0		0		0		0		0		1.07		0.83		1.08		1.05		1.06		1.07		1.06		0		1.04		1.04		1.04		1.02		1.02		1.04		1.01		1		0.98		0.95		0		0		0		0		0		0		0		0		0		0

		1110		0		0		0		0		0		0		0		0		0		0		0		0		1.07		1.04		1.05		1.08		1.05		1.05		1.06		1.06		1.03		1.04		1.04		1		0.8		1.01		1.01		1		0.9		0.97		0.98		1.01		0		0		0		0		0		0		0		0

		1120		0		0		0		0		0		0		0		0		0		0		0		0		0		1.06		0		1.07		1.05		1.05		0.94		1.05		0.87		1.04		0.98		1.04		1.03		1.01		1.01		0.95		0.99		0.91		0		0		0		0		0		0		0		0		0		0

		1130		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1.07		1.05		1.05		0		0		1.04		1.02		1.05		1.04		1.03		1		1.01		0.98		1.02		0		0.98		0		0		0		0		0		0		0		0		0		0

		1140		0		0		0		0		0		0		0		0		0		0		0		0		0		1.02		0		0		0.88		0		0		1.03		1.04		1.02		1.05		0.99		0		1.03		0.97		0.98		0		0		0		1		0		0		0		0		0		0		0		0

		1150		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1.04		0		0		0		0		1.03		1.03		1.02		1		0.98		0.99		0.98		1		0.99		0		0		0		0		0		0		0		0		0		0		0		0

		1160		0		0		0		0		0		0		0		0		0		0		0		0		1.01		0		0		0		0		0		0		1.04		1.01		1.02		1.02		0		0.97		0.99		0.99		0.8		0.97		0		0		0		0		0		0		0		0		0		0		0
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Potenza US64
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		MATRICE DI POTENZA per il modulo us64 [W] ;Uso di T aria; P riferimento = P3; US64: considerato solo AAH53

		G [W/m2] / Ta [°C]		-1		0		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30		31		32		33		34		35		36		37		38

		50		0		0		4.07		3.64		3.68		3.73		3.45		2.59		3.8		3.7		3.75		3.65		3.71		3.6		3.63		3.5		3.46		3.68		3.57		3.55		3.75		3.7		3.72		3.74		3.84		3.7		3.84		3.89		3.73		3.87		3.78		3.95		2.85		0		0		0		0		0		0		0

		60		0		0		4.6		4.6		4.5		4.66		4.07		2.95		4.28		4.48		4.52		4.4		4.44		4.31		4.31		4.2		4.19		4.37		4.33		4.22		4.29		4.43		4.39		4.77		4.52		4.6		4.5		4.44		4.43		4.5		4.56		4.5		5.06		0		0		0		0		0		0		0

		70		0		0		5.47		4.86		5.19		5.69		5.12		4.57		5.02		5.42		5.28		5.11		5.1		5.07		5.01		5		4.94		5.12		4.96		4.95		4.93		5.19		4.95		5.53		5.2		5.15		5.24		5.1		5.03		5.01		5.21		4.79		4.54		4.35		5.49		0		0		0		0		0

		80		0		0		6.16		5.59		5.7		6.1		6.21		5.59		5.52		6.13		5.94		5.94		5.96		5.8		5.74		5.63		5.85		5.57		5.66		5.69		5.59		5.92		5.71		5.69		5.91		5.84		5.52		5.64		5.65		5.5		5.95		5.41		5.08		4.24		5.99		0		0		0		0		0

		90		0		0		0		6.47		6.11		6.63		7.11		6.39		6.72		6.85		6.47		6.56		6.83		6.47		6.49		6.47		6.4		6.41		6.45		6.42		6.45		6.57		6.46		6.33		6.57		6.41		6.38		6.23		6.21		6.09		6.35		5.96		5.42		5.37		0		0		0		0		0		0

		100								6.9		7.88		7.16		7.34		6.82		7.34		7.44		7.15		6.99		7.6		7.13		7.17		7.03		7.1		7.12		7.16		7.17		7.01		7.34		7.15		6.97		7.22		7.21		6.83		6.67		6.83		6.72		6.73		7.14		6.07		6

		110		0		0		0		7.55		9		3.13		8.04		8.25		7.66		7.97		7.76		7.81		8.25		7.97		7.88		7.72		7.71		7.82		7.79		7.75		5.24		7.78		7.84		7.82		7.76		7.62		7.86		7.34		7.28		7.01		7.25		7.14		6.62		6.39		0		0		0		0		0		0

		120		0		0		7.92		8.2		9.39		0		8.88		8.28		8.38		8.8		9.06		8.61		9		8.66		8.57		8.57		8.49		8.51		8.54		8.5		8.4		8.35		8.99		8.3		8.3		8.48		8.3		8.49		7.86		7.69		7.89		7.36		7.29		7.13		0		0		0		0		0		0

		130		0		0		0		8.74		10.58		6.2		9.42		8.02		9.25		9.35		9.72		9.15		9.61		9.5		9.25		9.08		9.06		9.33		9.13		9.32		9.05		9.09		9.05		9.08		8.89		8.91		8.93		8.62		8.75		8.36		8.5		8.14		7.69		7.69		0		0		0		0		0		0

		140		0		0		0		9.03		11.06		5.66		9.33		5.09		9.56		10.1		10.47		10.01		9.98		9.99		9.98		9.95		9.68		9.65		9.8		9.79		9.74		9.95		9.86		9.73		9.44		9.66		9.57		9.58		9.11		9.03		8.99		8.94		8.51		8.27		0		0		0		0		0		0

		150		0		0		0		9.3		0		6.86		7.78		4.17		10.95		10.86		11.28		10.52		10.92		10.96		10.66		10.58		10.42		10.53		10.47		10.5		10.53		10.39		10.48		10.41		9.91		10.25		10.2		9.78		9.82		10.16		9.74		9.51		10.76		8.79		9.26		0		0		0		0		0

		160		0		0		10.28		10.68		11.99		9.16		12.06		11.22		11.55		11.57		12.05		11.18		11.52		11.24		11.63		11.3		11.22		11.23		11.24		11.24		11.22		11.35		11.08		10.95		10.84		10.87		11.05		10.49		10.46		10.45		10.3		10.45		9.72		9.34		0		0		0		0		0		0

		170		0		0		0		0		11.56		10.48		9.74		12.09		12.69		12.21		12.67		12.07		12.24		12.36		12.29		11.73		11.79		11.85		12.07		11.59		11.61		11.85		11.73		11.84		11.22		11.13		11.5		11.34		10.98		11.12		10.64		10.51		10.33		9.99		9.67		0		0		0		0		0

		180		0		0		0		0		9.51		11.07		0		13.69		12.3		13.12		13.38		12.65		12.94		13.06		12.75		12.9		12.66		12.66		12.39		12.54		11.92		12.26		12.48		12.37		11.78		11.75		12.01		11.85		11.62		12.7		11.49		11.38		10.92		10.82		9.94		0		0		0		0		0

		190		0		0		0		0		0		11.94		12.77		0		13.81		13.8		13.88		13.54		13.6		13.76		13.39		13.17		13.24		13.19		13.07		12.71		12.76		12.56		13.16		12.98		12.51		12.43		12.56		12.65		11.99		12.66		12.58		12.32		11.6		11.44		10.86		11.05		0		0		0		0

		200		0		0		0		13.22		0		13.01		12.19		15.31		15.83		14.85		14.98		13.94		14.22		14.45		13.96		13.04		14.11		13.72		13.19		13.1		13.3		13.35		13.39		13.68		13.38		13.29		13.4		13.39		12.71		12.78		13.06		13.06		12.17		12.1		11.56		11.45		0		0		0		0

		210		0		0		12.3		0		0		0		13.89		12.01		14.72		14.54		15.61		15.22		14.8		14.65		14.98		14		14.33		14.34		14.16		13.77		13.65		13.67		13.81		14.61		14.06		13.63		15.01		13.68		13.77		13.24		13.26		13.53		12.81		12.62		11.75		12.09		0		0		0		0

		220		0		0		0		13.39		15.7		0		14.09		16.36		15.36		15.08		15.8		15.65		14.91		15.23		14.83		14.88		15.16		14.48		14.69		13.77		14.36		14.62		15.04		14.8		14.7		14.65		14.26		14.69		13.79		13.75		14.24		12.84		12.79		14.78		13.15		12.82		0		0		0		0

		230		0		0		13.55		0		16.99		0		12.25		16.89		16.62		15.73		16.39		16.3		16.28		15.83		15.83		15.5		15.43		15.32		15.33		14.55		15.32		15.23		15.34		15.26		15.28		14.88		14.76		14.78		14.58		15.2		14.69		14.41		14.36		14.13		13.76		13.31		0		0		0		0

		240		0		0		0		7.07		0		9.73		0		17.71		15.55		15.06		17.33		17.43		16.69		17.04		16.94		15.55		15.9		15.58		16.67		15.36		15.63		16.25		16.15		15.96		15.92		16.1		15.98		15.52		15.34		15.44		14.97		16.62		14.61		14.74		14.31		14.59		13.97		0		0		0

		250		0		0		0		15.94		7.59		11.17		16.73		18.28		15.1		15.79		17.51		17.68		16.89		16.75		16.92		15.68		16.37		16.49		15.97		16.15		15.92		15.92		16.69		16.5		16.44		16.47		16.33		16.43		15.97		15.76		15.78		15.63		15.28		15.33		15.01		0		14.47		14.84		0		0

		260		0		0		0		0		16.22		15.52		17.61		18.81		15.61		16.31		18.06		18.45		18.19		17.35		17		15.58		15.75		16.94		16.04		16.45		16.47		17.21		17.91		16.98		16.92		16.71		17.2		17.9		16.42		16.64		16.64		16.4		16.24		16.24		15.39		0		15.35		15.09		0		0

		270		0		0		0		15.34		16.19		17.49		13.45		17.54		18		15.43		19.63		18.01		19.42		17.29		16.06		16.95		15.83		16.99		16.21		16.8		16.76		17.81		18.3		17.65		17.83		17.83		17.3		17.65		17.42		17.11		17.23		17.08		16.5		16.47		16.26		16.13		15.85		0		0		0

		280		0		0		0		16.65		17.79		19.14		16.34		18.44		19.96		15.51		19.34		19.91		19.32		16.56		17.57		17.68		16.83		15.97		16.31		17.65		17.21		18.08		18.33		18.19		18.48		18.29		18.21		18.31		17.47		17.28		18.1		17.91		17.6		17.34		17.3		16.79		16.62		0		0		0

		290		0		0		0		16.11		17.15		0		16.36		18.79		23.8		17.22		19.89		19.68		19.69		17.33		20.36		17.13		15.72		15.69		16.95		18.13		17.84		19.31		18.35		19.45		19.91		19.14		18.73		18.8		18.16		18.47		17.98		18.08		17.99		18.1		17.76		17.79		17.3		0		0		0

		300								17.77		19.11		13.86		21.02		16.97		18.9		17.91		20.17		21.23		21		18.45		20.45		18.23		18.22		16.99		15.97		18.34		18.36		19.44		19.4		19.59		19.82		20.15		19.37		19.27		18.99		18.84		18.69		18.67		19.39		18.38		18.45		18.24		17.93

		310		0		0		0		17.33		19.82		19.29		0		17.18		21.21		18.36		21.22		19.1		20.29		20.62		20.23		19.97		17.8		17.96		19.37		18.29		17.22		19.99		20.17		20.38		19.82		20.45		19.84		19.41		19.4		19.23		20.14		19.96		19.76		18.98		19.04		19.01		18.65		0		0		0

		320		0		0		0		17.71		19.41		18.92		0		19.87		21.61		19.44		22.83		22.27		22.81		19.97		2.85		21.37		19.26		18.96		19.92		20.66		18.69		19.9		20.44		21.09		20.92		20.88		20.98		20.22		20.22		19.98		20.51		19.37		20.31		20.2		19.65		19.67		19.25		0		0		0

		330		0		0		0		0		19.95		20.79		20.02		20.07		21.71		19.87		18.93		23.08		22.37		21.49		20.58		22.89		19.51		19.98		21.17		20.22		20.33		20.44		20.92		21.65		22.58		21.65		21.41		22.62		22.31		20.56		20.64		20.22		20.56		20.76		20.4		20.43		19.8		0		0		0

		340		0		0		0		0		19.4		21.6		21.55		20.22		22.79		21.7		21.64		22.66		22.52		21.95		21.36		23.01		20.69		20.95		21.21		21.38		21.1		22.4		21.63		22.38		22.73		22.12		22.42		22.23		21.95		21.5		21.3		21.06		20.96		20.74		21.39		20.97		20.46		0		0		0

		350		0		0		0		0		20.04		22.3		22.09		20.05		0		21.9		22.95		23.72		23.39		22.77		22.07		22.7		22.44		22.23		22.6		21.31		20.67		22.53		22.61		23.04		22.8		23.13		22.82		22.57		21.79		22.12		21.76		22.36		22		21.71		21.72		21.78		21.22		0		0		0

		360		0		0		0		18.18		0		22.57		22.6		17.85		27.05		21.4		22.56		24.46		17.13		24.42		22.89		23.72		22.58		22.65		23.2		22.69		21.33		22.63		22.8		23.47		23.95		23.29		23.56		22.43		22.6		23.02		22.4		22.56		21.25		22.57		22.55		22.43		21.92		0		0		0

		370		0		0		0		19.69		23.1		21.92		23.8		21.61		24.09		26.4		23.08		24.92		23.42		25.16		24.44		23.6		23.76		23.34		23.93		23.38		22.32		23.27		23.9		24.61		24.13		24.69		23.64		23.83		23.22		23.15		23.06		22.94		22.88		23.59		22.99		23.15		22.49		0		0		0

		380		0		0		0		0		20.34		23.28		24.21		23.42		24.53		23.66		23.36		25.68		24.76		21.36		23.79		24.38		24.73		23.92		24.8		24.43		23.81		24.56		24.49		24.72		24.51		24.62		24.22		24.86		23.45		23.41		23.91		23.83		23.27		24.11		23.65		23.56		0		22.88		0		0

		390		0		0		0		0		20.01		20		24.25		25.54		20.08		24.35		25.87		24.9		25.91		27.2		24.44		25.48		25.79		24.63		24.68		24.16		22.49		23.97		24.89		25.47		24.84		25.42		25.01		25.57		23.82		24.79		24.64		24.67		24.5		24.54		24.26		24.39		0		23.8		0		0

		400		0		0		0		0		20.59		14.99		24.91		25.46		25.25		22.86		23.54		24.82		27.59		26.35		25.83		25.34		26.26		25.67		25.05		25.09		24.81		25.21		25.56		25.68		26.3		26.19		26.44		25.91		25.97		24.89		25.03		25.06		24.64		25.39		24.71		24.98		28.6		24.48		0		0

		410		0		0		0		0		21.2		24.9		25.47		25.51		25.56		23.71		22.23		24.9		23.29		27.51		26.46		24.87		27.23		26.3		26.39		25.31		24.59		25.96		25.24		26.28		26.45		26.62		26.75		25.25		26.03		26.46		25.5		25.61		25.11		25.71		25.7		25.6		0		24.91		0		0

		420		0		0		0		0		22.49		25.38		27.49		25.84		25.96		25.95		26.36		27.2		26.46		27.1		26.84		26.36		27.24		27.03		26.96		26.35		24.58		26.59		27.07		27.35		27.13		27.45		26.96		26.95		26.4		9.52		25.77		26.74		26.22		26.04		26.07		25.89		0		25.75		0		0

		430		0		0		0		0		23.09		27.19		27.48		25.83		26.65		26.18		21.53		25.69		27.97		28.11		27.06		28.41		28.34		27.99		27.64		27.97		25.26		26.84		26.84		27.37		27.93		27.63		28.05		28.57		28.26		26.74		26.77		27.09		26.98		26.87		26.97		25.37		26.7		26.25		0		0

		440		0		0		0		0		22.22		27.54		28.43		26.7		29.68		27.41		27.3		28.46		25.79		29.16		23.73		26.39		28.75		28.73		27.83		28.28		27.06		28.39		28.09		27.92		28.04		28.3		28.4		28.01		27.86		26.48		27.35		27.73		27.74		27.52		27.75		27.12		26.95		0		0		0

		450		0		0		0		0		24.5		27.56		29.16		27.44		31.16		26.66		24.11		27.02		27.58		27.86		26.35		28.26		29.51		29.44		28.79		28.84		27.4		29.67		28.12		28.77		29.2		29.05		28.9		29.06		28.28		28.48		28.09		27.94		28.31		28.07		28.42		28.42		27.85		27.42		0		0

		460		0		0		0		0		25.45		28.29		29.42		29.38		28.64		28.99		27.05		26.01		27.53		28.52		27.34		28.37		30.69		30.26		29.54		29.39		28.14		27.57		29.37		28.96		30.04		30.06		29.8		29.43		29.29		28.97		28.16		29.51		29.13		28.87		28.85		28.91		28.71		28.19		0		0

		470		0		0		0		0		0		27.11		30.16		30.54		30.79		29.82		30.64		30.48		25.06		30.18		30.17		26.05		29.78		31.14		29.86		29.97		27.71		30.57		30.1		29.69		30.31		30.17		30.78		29.31		30.11		29.59		29		29.51		29.63		29.41		29.59		29.45		29		29		0		0

		480		0		0		0		0		29.87		28.57		31.9		22.12		31.42		33.17		31.14		25.79		32.74		31.08		30.75		25.35		31.07		31.68		30.45		30.93		30.16		29.81		30.31		30.48		30.99		31.06		31.09		31.29		30.05		30.02		30.04		30.34		30.3		30.39		30.32		30.2		29.83		0		0		0

		490		0		0		0		0		0		29.81		32.11		23.96		26.93		32.81		31.65		30.74		27.46		31.89		31.98		25.19		30.59		30.42		30.82		31.2		30.21		30.57		30.7		30.89		31.38		31.71		32.04		31.55		31.75		30.21		30.19		30.9		30.89		30.85		30.97		30.81		30.32		0		0		0

		500		0		0		0		0		0		29.74		31.65		32.76		23.33		34.07		32.19		28.29		27.53		20.88		32.81		27.63		31.96		32.8		30.88		32.05		29.1		32.01		32.55		31.44		31.66		31.58		32.21		30.86		31.55		31.52		31.61		31.29		31.18		31.38		31.34		31.47		30.66		30.68		0		0

		510		0		0		0		0		0		0		31.37		33.24		25.78		39.45		33.42		36.39		31.15		29.5		44.91		28.83		31.08		30.36		33.32		32.68		31.61		32.57		32.17		32.9		33.14		32.69		32.91		31.96		31.32		32.48		32.87		31.99		32.07		32.18		32.1		32.17		31.66		31.26		0		0

		520		0		0		0		0		0		0		32.62		34.16		25.93		36.97		33.87		33.56		29.49		29.62		33.26		29.81		33.96		30.97		34.2		33.26		32.49		34.04		32.97		33.2		32.39		33.36		33.77		33.16		33.64		32.66		32.74		33.28		32.42		33.01		32.96		32.83		32.53		32.08		0		0

		530		0		0		0		0		0		0		33		34.95		31.21		36.07		33.38		35.32		31.68		34.26		37.95		30.29		33.19		32.14		35.09		34.12		32.5		32.5		34.24		34.19		33.27		33.51		33.99		33.85		34.65		33.06		34		33.41		33.62		33.25		33.91		33.46		33.29		32.75		0		0

		540		0		0		0		0		0		0		34		35.68		29.17		35.9		33.92		34.1		29.33		34.53		34.57		35.37		32.24		32.7		36.05		34.31		33.23		34.16		34.43		33.88		34.58		34.36		34.61		33.76		34.91		34.26		33.99		34.11		34.05		34.56		33.53		34.01		33.89		33.73		0		0

		550		0		0		0		0		0		0		34.09		35.99		36.07		24.06		33.7		36.48		34.04		35.2		34.56		35.82		33.92		36.39		35.24		34.5		34.29		34.68		35.4		34.95		34.71		34.58		35.5		35.46		34.63		34.82		34.42		34.64		33.94		34.49		34.58		34.67		34.42		34.04		33.9		0

		560		0		0		0		0		0		0		33.19		37.15		34.67		25		38.41		31.44		36.43		35.36		35.27		36.85		36.04		36.95		35.61		35.69		36.13		34.76		36.07		36.1		35.17		35.16		36.21		35.75		35.44		35.92		35.15		35.08		36.63		35.19		35.27		35.28		35.24		35.16		34.39		0

		570		0		0		0		0		0		0		34.03		37.09		38.31		32.69		39.62		37.37		36.61		36.51		36.05		36.9		37.45		37.32		32.59		36.33		36.35		32.87		36.67		36.1		35.57		36.55		36.8		36.72		36.24		36.42		35.6		36.03		35.08		35.9		36.01		35.98		36.13		35.83		0		0

		580		0		0		0		0		0		0		34.54		37.45		39.51		38.27		38.7		37.74		35.91		37.27		37.03		39.1		36.89		34.25		40.2		36.98		37.74		35.67		36.02		36.95		35.63		36.72		37.2		37.7		35.87		36.63		36.21		36.68		36.59		36.45		36.68		36.17		36.52		36.36		35.67		0

		590		0		0		0		0		0		0		35.02		37.72		39.33		38.4		39.78		36.49		34.03		37.49		37.8		37.8		37.44		39.7		35.18		37.89		37.61		36.7		37.71		38.56		36.95		37.22		38.12		38.06		37.25		36.71		36.61		36.77		36.92		36.71		37.11		37.38		37.19		36.86		36.46		0

		600																39.5		40.21		39.25		40.7		39.19		33.23		36.81		38.21		40.74		39.24		37.4		35.96		40.14		38.23		36.89		38.66		38.44		37.13		37.78		37.68		38.33		37.34		37.73		37.64		37.8		37.31		37.98		37.91		37.85		37.78		37.26		37.39

		610		0		0		0		0		0		0		0		0		40.64		40.04		36.84		40.61		31.37		38.28		38.48		39.2		39.46		41.27		40.35		36.26		39.34		38.3		38.55		40.08		38.13		38.12		38.87		39.43		38.47		38.12		38.11		39.19		37.72		38.23		38.57		38.61		38.28		37.95		37.7

		620		0		0		0		0		0		0		0		39.02		40.95		40.42		41.75		41.05		37.27		39.24		42.53		41.05		39.63		41.17		39.74		35.43		40.16		39.75		39.11		39.79		37.7		39.15		39.56		39.69		38.86		38.88		38.73		38.85		38.53		38.82		39.13		39.05		39.05		0		39.33		0

		630		0		0		0		0		0		0		0		38.85		41.92		42.14		41.04		39.57		40.84		37.93		37.91		40.49		40.39		34.87		35.23		40.9		41.34		40.67		37.27		40.57		40.59		40.34		39.5		40.32		39.91		40.19		39.36		39.55		39.48		39.62		39.55		39.67		39.77		0		38.63		0

		640		0		0		0		0		0		0		0		39.51		42.63		43.95		41.42		38.91		40.94		41.48		42.84		42.08		40.86		43.26		39.44		41.97		42.08		40.39		39.84		41.17		40.17		41.14		40.84		40.6		40.41		40.06		39.95		40.92		40.19		39.97		40.18		40.36		40.26		0		39.54		0

		650		0		0		0		0		0		0		0		0		42.55		43.61		42.57		42.6		42.81		39.24		41.4		42.29		41.22		43.3		37.61		41.7		41.81		41.32		41.59		42		41.38		40.86		41.15		41.12		40.99		39.96		40.96		40.18		40.85		40.7		40.79		40.95		40.76		0		40.23		0

		660		0		0		0		0		0		0		0		0		42.12		45.24		43.43		45.06		37.64		38.94		43.7		42.42		42.19		43.59		40.74		40.63		41.7		41.55		39.63		41.79		42.1		42.03		42.42		41.54		41.38		41.92		41.74		40.33		41.26		41.18		41.53		41.73		41.3		40.79		40.95		0

		670		0		0		0		0		0		0		0		0		43.05		44.62		44.59		45.26		41.47		43.43		42.82		42.59		43.07		44.18		46.77		37.75		43.45		42.06		42.85		42.32		42.23		42.17		41.83		42.39		42.22		41.62		42.02		41.91		41.94		41		42.29		42.11		42.05		42.3		41.55		0

		680		0		0		0		0		0		0		0		0		42.99		45.47		44.33		45.01		37.21		44.75		44.62		43.58		43.63		44.75		46.14		36.61		43.97		43.74		41.58		43.67		42.54		43.04		43.23		43.54		43.44		42.76		43.17		43.03		42.43		42.22		42.85		42.91		42.55		42.47		42.1		0

		690		0		0		0		0		0		0		0		0		43.03		43.67		45.93		45.67		46.36		37.2		44.46		43.98		43.9		45.48		46.02		42.11		42.45		43.95		41.69		44.43		43.97		43.42		43.04		44.19		42.82		43.93		43.1		43.02		43.05		43.25		43.22		43.4		43.32		43.01		42.67		42.95

		700		0		0		0		0		0		0		0		0		0		46.48		46.99		46.84		31.76		36.97		45.98		44.28		42.93		45.99		47.09		43.72		45.47		45.27		44.54		45.04		43.62		43.57		44.12		44.7		43.34		43.68		43.44		43.44		43.29		43.83		43.69		43.92		43.88		43.72		43.46		0

		710		0		0		0		0		0		0		0		0		43.75		45.65		47.94		46.76		47.74		47.12		46.39		45.41		45.5		47.61		47.3		38.97		44.66		45.73		45.6		44.87		44.67		45.19		45.33		45.24		44.8		44.82		44.47		44.19		44.39		43.71		44.5		44.4		44.45		44.16		43.97		0

		720		0		0		0		0		0		0		0		0		44.58		47.82		39.15		47.3		43.33		39.96		46.07		46.7		47.41		47.29		48.5		43.13		44.68		46.03		45.41		46.06		45.01		46.21		46.08		45.97		45.22		45.36		44.75		45.12		44.76		45.11		45.14		45.19		45.03		44.58		44.56		0

		730		0		0		0		0		0		0		0		0		0		46.19		49.71		48		48.74		39.64		47.26		46.5		48.46		47.25		48.08		43.8		48.07		47.24		43.51		46.63		46.48		46.02		46.09		46.44		45.96		45.93		46.09		45.86		45.12		44.94		45.36		45.75		45.27		0		45.16		0

		740		0		0		0		0		0		0		0		0		0		48.65		50		51.81		43.69		37.61		47.79		48.8		48.62		48.59		49.29		43.22		48.33		47.89		45.28		47.13		47.82		46.36		46.03		46.72		47.21		46.46		45.74		46.11		46.14		45.78		46.26		46.33		45.89		45.71		45.79		0

		750		0		0		0		0		0		0		0		0		54.92		48.32		50.5		50.75		43.16		49.58		45.93		47.99		49.27		48.98		50.09		39.54		48.67		47.54		48.17		48.25		47.23		47.37		46.71		47.5		46.63		46.35		46.75		47.38		46.94		46.43		46.86		46.79		46.92		46.55		46.21		46.04

		760		0		0		0		0		0		0		0		0		0		47.16		49.49		51.09		49.56		48.75		49.03		50.12		49.81		50.28		50.63		37.74		46.91		48.29		46.34		48.81		48.22		47.04		48.14		48.21		48.02		47.15		47.53		46.86		47.21		47.28		47.29		47.23		47.31		47.15		46.64		0

		770		0		0		0		0		0		0		0		0		55.06		50.68		50.4		52.34		49.43		51.64		49.18		50.04		49.51		50.82		48.81		43.47		48.62		48.15		47.88		49.21		48.88		48.5		48.27		48.56		48.19		48		48		47.73		47.5		47.77		48		48.08		47.74		47.45		47.37		0

		780		0		0		0		0		0		0		0		0		55.71		51.92		50.29		52.91		52.39		52.12		45.83		50.72		50.8		51.9		44.69		51.6		51.3		50.34		44.53		48.53		49.54		50.18		48.92		49.11		48.97		48.65		48.62		48.1		48.07		48.32		48.54		48.13		48.5		47.91		48.11		0

		790		0		0		0		0		0		0		0		0		0		53.04		52.06		53.19		51.88		51.45		46.52		52.29		50.92		51.52		53.74		47.37		51.92		50.65		48.22		50.37		49.71		48.68		49.24		49.93		49.49		49.12		49.05		49.08		48.67		48.91		49.19		49.14		48.97		48.36		48.38		0

		800		0		0		0		0		0		0		0		0		0		0		52.01		53.89		53.84		52.75		52.14		51.05		52.12		52.19		52.93		49.31		52.24		51.07		48.94		50.94		50.48		50.61		49.78		50.57		49.88		49.47		49.81		49.78		49.58		49.58		49.7		49.71		49.49		48.6		0		0

		810		0		0		0		0		0		0		0		0		0		47.21		55.77		53.87		54.91		52.62		51.45		53.3		53.03		51.8		53.68		46.67		53.07		48.87		52.51		51.94		51.34		51.66		50.93		51.06		50.21		50.02		50.48		50.56		50.22		50.32		50.27		50.34		50.16		49.1		49.13		0

		820		0		0		0		0		0		0		0		0		0		56.05		56.63		53.69		54.11		53.82		50.89		53.9		53.65		51		55.8		48.58		49.35		49.75		53.18		52.61		51.79		52.11		52.42		51.74		50.96		50.93		50.75		50.92		50.82		51.11		50.99		50.75		0		0		49.63		0

		830		0		0		0		0		0		0		0		0		0		50.96		54.78		54.97		54.09		51.95		50.18		55.12		49.85		51.84		54.69		54.42		48.22		51.03		52.71		52.95		52.35		51.2		52.07		51.75		51.89		51.18		51.46		51.52		51.41		51.33		51.49		51.42		51.09		50.26		50.29		0

		840		0		0		0		0		0		0		0		0		0		0		48.27		56.6		54.73		53.12		50.02		54.85		43.75		55.06		54.45		48.69		49.9		52.19		53.91		53.48		53.39		53.48		52.82		52.58		52.34		52.43		52.32		52.32		52.13		51.78		52.02		51.91		0		50.82		0		0

		850		0		0		0		0		0		0		0		0		0		40.65		53.33		55.84		54.65		51.49		54.92		56.59		52.16		53.59		52.38		47.62		52.77		51.57		50.06		53.87		53.75		53.41		53.56		52.11		53.04		52.63		53.03		52.5		52.45		52.71		52.52		52.46		52.43		51.31		51.43		0

		860		0		0		0		0		0		0		0		0		0		44.85		0		59		55.16		53.39		55.8		56.8		51.9		51.14		54.97		52.47		51.46		47.52		48.14		54.44		54.39		54.1		53.98		53.53		53.82		52.89		53.48		53.2		53.06		53.43		53.34		52.88		52.38		51.68		0		0

		870		0		0		0		0		0		0		0		0		0		52.86		0		59.94		57.31		57.51		56.84		57.07		53.61		58.07		54.93		52.24		53.78		46.51		52.36		55.26		54.64		53.72		54.76		54.61		53.8		54		53.89		53.88		53.83		53.48		53.77		53.62		0		52.32		0		0

		880		0		0		0		0		0		0		0		0		0		57.68		55.11		57.04		56.81		59.18		54.54		58.89		49.6		55.77		55.79		49.76		56.54		52.55		54.23		55.6		55.21		54.55		55.17		55		54.69		54.72		54.68		54.37		54.5		54.32		54.33		54.21		53.67		52.83		0		0

		890		0		0		0		0		0		0		0		0		0		57.12		0		58.51		59.98		61.05		53.84		58.17		52.94		57.47		53.67		54.27		55.78		56.85		47.88		55.78		56.24		55.25		55.56		56.17		55.34		55.55		55.28		55.18		55.04		54.75		55.04		54.71		0		53.65		0		0

		900																				58.16		63.47		59.78		59.68		60.41		59.62		57.88		59.63		58.41		55.49		55.12		57.79		57.46		37.35		56.82		56.44		56.42		56.08		55.72		55.51		56.1		55.81		55.49		55.67		55.47		55.52		55.34		54.11		54.37

		910		0		0		0		0		0		0		0		0		0		0		42.6		59.85		61.56		61.71		58.84		59.46		59.46		60.01		56.21		55.11		59.12		53.81		58.13		57.59		57.35		56.46		57.18		56.86		56.39		56.45		56.46		56.34		56.17		56.19		55.97		55.63		54.62		54.72		0		0

		920		0		0		0		0		0		0		0		0		0		0		0		60.44		62.09		62.57		60.87		60.09		60.99		60.96		51.88		59.65		58.83		56.14		54.02		57.94		57.84		57.88		57.02		57.42		57.24		56.56		56.99		56.79		56.66		56.41		56.65		56.35		55.34		55.13		0		0

		930		0		0		0		0		0		0		0		0		0		60.61		0		0		61.81		62.84		61.37		60.59		60.65		62.36		51.88		58.65		60.38		59.66		58.79		57.75		58.35		58.23		58.02		57.72		57.94		57.26		57.66		57.52		57.31		57.09		56.97		56.67		55.65		55.78		0		0

		940		0		0		0		0		0		0		0		0		0		0		0		40.53		44.06		63.98		60.44		60.92		59.47		61.46		56.41		50.41		60.69		60.91		60.5		59.68		59.18		58.76		58.7		58.51		58.45		58.37		58.16		58.13		57.93		57.89		57.44		57.23		56.49		0		0		0

		950		0		0		0		0		0		0		0		0		0		0		57.13		61.58		59.57		65.18		60.07		63.47		54.66		62.2		57.05		54.8		60.48		62.68		59.97		59.82		59.43		59.24		59.24		58.63		58.9		58.97		58.78		58.75		58.61		57.98		58.12		57.72		57.09		0		0		0

		960		0		0		0		0		0		0		0		0		0		0		0		0		65.25		64.42		62.85		63.14		64.26		63.44		58.66		58.43		60.15		62.14		59.97		61.37		60.67		59.85		59.32		59.53		59.22		59.45		59.06		59.16		58.46		57.1		58.67		57.99		0		0		0		0

		970		0		0		0		0		0		0		0		0		0		0		0		58.91		57.24		65.22		65.72		64.6		63.32		60.75		57.76		55.31		59.69		62.33		61.98		62.24		61.37		61.39		60.56		59.82		60.11		59.95		59.6		59.01		59.39		59.34		59.54		58.34		0		0		0		0

		980		0		0		0		0		0		0		0		0		0		0		0		64.01		61.63		64.31		65.49		64.91		65.96		53.01		57.11		49.49		59.05		63.1		61.55		62.87		61.37		61.16		60.52		60.48		60.56		60.52		60.29		59.99		60.22		59.57		58.94		58.5		58.77		0		0		0

		990		0		0		0		0		0		0		0		0		0		0		0		63.51		64.18		65.12		65.62		59.12		66.56		51.1		61.63		49.44		56.26		62.97		57.26		61.75		60.16		62.05		61.2		60.78		60.75		60.52		60.67		60.45		60.08		60.04		0		58.96		58.69		0		0		0

		1000		0		0		0		0		0		0		0		0		0		0		0		62.88		62.19		65.11		64.56		66.82		64.87		57.01		50.75		38.34		52.67		60.77		57.33		62.28		62.55		63.38		61.63		61.58		61.52		61.27		60.83		61.34		60.64		60.43		59.78		59.16		59.28		0		0		0

		1010		0		0		0		0		0		0		0		0		0		0		0		0		58.39		69.25		64.27		64.94		65.55		64.06		55.51		54.01		17.14		64.62		62.94		62.65		60.33		62.2		62.32		62.18		62.13		61.55		60.49		61.35		56.94		60.71		60.24		0		0		0		0		0

		1020		0		0		0		0		0		0		0		0		0		0		0		0		0		69.6		64.97		65.91		66.49		62.96		56.79		49.54		52.06		65.98		64.69		62.29		62.97		63.27		63.07		62.5		62.17		61.69		61.66		61.86		62.1		55.84		0		0		0		0		0		0

		1030		0		0		0		0		0		0		0		0		0		0		0		0		63.21		0		67.29		66.05		66.5		66.44		30.87		57.93		57.75		65.77		65.13		65.38		61.69		64.95		63.78		62.93		62.69		60.89		62.25		61.59		0		61.31		0		0		0		0		0		0

		1040		0		0		0		0		0		0		0		0		0		0		0		0		0		66.95		67.4		67.69		66.5		66.44		25.33		40.44		66.01		66.42		65.03		62.86		63.44		64.67		63.87		63.04		63.07		62.72		61.81		62.31		52.32		0		0		0		0		0		0		0

		1050		0		0		0		0		0		0		0		0		0		69.13		0		0		66.53		68.36		67.04		69.34		68.49		51.4		3.4		8.23		67.3		67.13		64.05		65.47		64.74		64.4		62.94		63.25		63.7		63.04		61.09		63.06		60.85		0		0		0		0		0		0		0

		1060		0		0		0		0		0		0		0		0		0		0		0		0		0		0		68.11		69.69		69.1		68.25		67.09		11.4		63.92		66.91		63.08		65.43		61.29		64.1		63.74		61.96		63.6		62.48		62.38		0		0		0		0		0		0		0		0		0

		1070		0		0		0		0		0		0		0		0		0		0		0		0		0		68.21		70.39		69.99		69.38		67.74		67.33		65.12		64.41		67.52		65.87		66.37		65.39		64.72		64.56		64.59		64.18		64.16		63.58		0		0		0		0		0		0		0		0		0

		1080		0		0		0		0		0		0		0		0		0		0		0		0		0		60.61		67.83		68.24		67.87		68.4		68.05		65.61		66.4		66.74		66.44		66.6		64.69		63.44		64.95		64.41		57.95		64.97		65.12		0		0		0		0		0		0		0		0		0

		1090		0		0		0		0		0		0		0		0		0		0		0		0		0		69.62		69.19		68.7		67.97		68.25		67.26		66.05		65.04		66.04		63.77		66.41		66.14		64.51		64.63		64.43		65.22		63.63		63.15		0		0		0		0		0		0		0		0		0

		1100																										69.23				70.07		68.04		68.58		69.13		68.47				67.14		67.46		67.68		66.39		66.04		67.21		65.71		64.78		63.63		61.82

		1110		0		0		0		0		0		0		0		0		0		0		0		0		69.81		68.1		68.72		70.43		68.79		68.95		69.61		69.55		67.22		67.71		67.97		65.31		52.37		65.95		66.28		65.44		58.54		63.22		63.81		65.81		0		0		0		0		0		0		0		0

		1120		0		0		0		0		0		0		0		0		0		0		0		0		0		69.65		0		70.45		69.51		69.26		62.09		69.37		57.21		68.48		64.5		68.35		67.76		66.75		66.88		62.95		65.36		60.07		0		0		0		0		0		0		0		0		0		0

		1130		0		0		0		0		0		0		0		0		0		0		0		0		0		0		70.93		69.78		69.86		0		0		69.32		68.17		70.09		69.24		68.33		66.42		67.14		65.24		67.6		0		65.07		0		0		0		0		0		0		0		0		0		0

		1140		0		0		0		0		0		0		0		0		0		0		0		0		0		68.6		0		0		59.34		0		0		69.14		69.54		68.23		70.52		66.76		0		69.06		64.82		65.74		0		0		0		67.06		0		0		0		0		0		0		0		0

		1150		0		0		0		0		0		0		0		0		0		0		0		0		0		0		70.77		0		0		0		0		69.73		69.82		69.07		67.75		66.49		67.27		66.61		67.46		67.36		0		0		0		0		0		0		0		0		0		0		0		0
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Effective Power of a UNI-SOLAR US-64 Module in Lugano (South Switzerland)
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Sheet1

		

				Manufacturer		Module Type		Technology		STC Power		AC yield		PR

				Uni-Solar		US-32		a-Si triple junction		32 W		1038 kWh/kWp		95%

				Free Energy Europe		A13P		a-Si single junction		12 W		961 kWh/kWp		88%

				BP Solar		MST 43		a-Si duoble junction		43 W		888 kWh/kWp		81%

				BP Solar		BP 585		mc-Si		85 W		868 kWh/kWp		80%

				Kyocera		KC 60		pc-Si		60 W		856 kWh/kWp		79%

				Siemens Solar		SM-55		CIGS		55 W		855 kWh/kWp		79%

				ASE		ASE-100		pc-Si		100 W		857kWh/kWp		79%

				Shell Solar		RSM 75		pc-Si		73 W		853 kWh/kWp		78%

				Siemens Solar		S-30		mc-Si		30 W		824 kWh/kWp		76%

				T		Voc		Isc		FF		Pmp

				18		24.7		2.563		59.5		37.9

				31		23.8		2.592		60.4		37.5

				42		23.1		2.613		61.1		37

				52		22.2		2.638		61.4		36.1

				63		21.3		2.66		61.6		35.1

						Pmpp INDOOR		Efficiency INDOOR		rel. efficiency INDOOR		rel. efficiency OUTDOOR

				0		0		0		0		0		0

				100		4.599		0.045444664		0.722908615		1.26		100

				200		11.549		0.0570602767		0.9076833653		1.23		200

				400		24.753		0.0611487154		0.9727199905		1.18		400

				600		38.105		0.0627552701		0.998276175		1.12		600

				800		51.129		0.0631534091		1.0046095503		1.06		800

				1000		63.618		0.0628636364		1.0000000058		1		1000

						BP		Siemens		Kyocera		CIS		UNI-SOLAR		Solarex		FEE		BP SOLAR BP 585		Siemens SM-55		Kyocera KC-60		Siemens CIS S30		UNI-SOLAR US-32		Solarex Millenium MST-43		FEE A13P		US-64 indoor				Shell Solar RSM 75		ASE  ASE-100		Shell Solar RSM 75		ASE ASE-100

				0		0		0		0		0		0		0		0		0.00		0.00		0.00		0.00		0.00		0.00		0.00						0		0		0		0

				50		11.2		9		8.5		4.3		7.7		3		3.8		0.83		0.69		0.71		0.54		1.28		0.59		0.90						7.2		9.2		0.69		0.77

				140		12.4		11.2		10.5		6		7.5		4.8		4.2		0.92		0.86		0.88		0.75		1.25		0.94		1.00						9.4		10.6		0.90		0.88

				200		13.3		11.9		11.8		6.8		7.4		4.9		4.6		0.99		0.92		0.98		0.85		1.23		0.96		1.10						9.6		10.9		0.91		0.91

				250		13.5		12.3		11.9		7.2		7.3		5		4.5		1.00		0.95		0.99		0.90		1.22		0.98		1.07						9.7		11.1		0.92		0.93

				300		13.5		12.5		12		7.4		7.2		5		4.5		1.00		0.96		1.00		0.93		1.20		0.98		1.07						10		11.5		0.95		0.96

				400		13.5		12.8		12		7.9		7.1		5.1		4.4		1.00		0.98		1.00		0.99		1.18		1.00		1.05		6.27				10.2		11.8		0.97		0.98

				1000		13.5		13		12		8		6		5.1		4.2		1.00		1.00		1.00		1.00		1.00		1.00		1.00		6.31				10.5		12		1.00		1.00

				1200		13.5		13		12		8		5.8		5.1		4.1		1.00		1.00		1.00		1.00		0.97		1.00		0.98		6.29				10.5		12		1.00		1.00
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Juelichefficiency

		/		x=Monate		y=Wirkungsgrad		%

		/sa		l		Siemens		PST (ASE) / Stapelzelle		Solarex		Uni-Solar / Trippelzelle		Siemens		ASE(PST)		Solarex		Uni-Solar

		Feb-98		0		462,842		452,861		703,381		803,639		4.62842		4.52861		7.03381		8.03639

		Mar-98		1		512,586		543,423		757,174		826,049		5.12586		5.43423		7.57174		8.26049

		Apr-98		2		517,943		560,330		778,589		828,715		5.17943		5.6033		7.78589		8.28715

		May-98		3		516,280		569,758		770,461		794,000		5.1628		5.69758		7.70461		7.94

		Jun-98		4		514,090		582,455		754,571		76,196		5.1409		5.82455		7.54571		7.6196

		Jul-98		5		522,161		592,934		772,775		779,708		5.22161		5.92934		7.72775		7.79708

		Aug-98		6		524,829		587,311		773,271		781,719		5.24829		5.87311		7.73271		7.81719

		Sep-98		7		525,934		591,891		765,222		766,198		5.25934		5.91891		7.65222		7.66198

		Oct-98		8		532,476		587,148		778,244		803,035		5.32476		5.87148		7.78244		8.03035

		Nov-98		9		503,705		536,519		748,158		820,491		5.03705		5.36519		7.48158		8.20491

		Dec-98		10		483,055		478,859		711,202		750,005		4.83055		4.78859		7.11202		7.50005

		Jan-99		11		419,387		377,920		646,552		747,829		4.19387		3.7792		6.46552		7.47829

		Feb-99		12		482,726		481,451		722,289		797,799		4.82726		4.81451		7.22289		7.97799

		Mar-99		13		505,867		532,747		758,021		803,331		5.05867		5.32747		7.58021		8.03331

		Apr-99		14		521,885		569,595		783,307		811,301		5.21885		5.69595		7.83307		8.11301

		May-99		15		530,101		599,358		788,294		797,937		5.30101		5.99358		7.88294		7.97937

		Jun-99		16		525,454		590,590		770,370		786,501		5.25454		5.9059		7.7037		7.86501

		Jul-99		17		522,005		594,783		771,358		767,158		5.22005		5.94783		7.71358		7.67158

		Aug-99		18		522,480		597,515		758,590		753,370		5.2248		5.97515		7.5859		7.5337

		Sep-99		19		529,967		602,298		768,966		768,960		5.29967		6.02298		7.68966		7.6896

		Oct-99		20		530,779		598,050		762,223		795,683		5.30779		5.9805		7.62223		7.95683

		Nov-99		21		532,247		607,928		767,038		771,080		5.32247		6.07928		7.67038		7.7108

		Dec-99		22		474,303		491,703		702,556		748,335		4.74303		4.91703		7.02556		7.48335

		Jan-00		23		468,156		468,982		689,214		766,215		4.68156		4.68982		6.89214		7.66215

		Feb-00		24		437,575		431,899		657,457		735,137		4.37575		4.31899		6.57457		7.35137

		Mar-00		25		522,976		576,586		780,002		790,548		5.22976		5.76586		7.80002		7.90548

		Apr-00		26		524,885		580,766		782,888		825,245		5.24885		5.80766		7.82888		8.25245

		May-00		27		541,662		615,951		800,822		800,611		5.41662		6.15951		8.00822		8.00611

		Jun-00		28		531,649		611,090		784,086		779,834		5.31649		6.1109		7.84086		7.79834

		Jul-00		29		532,483		620,688		781,733		781,176		5.32483		6.20688		7.81733		7.81176

		Aug-00		30		536,432		615,334		790,196		796,459		5.36432		6.15334		7.90196		7.96459

		Sep-00		31		544,243		628,947		791,337		790,489		5.44243		6.28947		7.91337		7.90489

		Oct-00		32		540,800		612,500		792,200		794,300		5.408		6.125		7.922		7.943

		Nov-00		33		502,000		567,180		759,359		743,450		5.02		5.6718		7.59359		7.4345

		Dec-00		34		531,581		571,754		780,155		790,339		5.31581		5.71754		7.80155		7.90339

		Jan-01		35		481,583		493,543		716,359		774,012		4.81583		4.93543		7.16359		7.74012

		Feb-01		36		501,079		531,232		716,359		816,730		5.01079		5.31232		7.16359		8.1673

		Mar-01		37		538,126		579,709		780,859		814,333		5.38126		5.79709		7.80859		8.14333
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Langzeit Freilufttest von UNI-SOLAR Module 
 in Aachen
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Long-term OUTDOOR efficiency of several 
Thin-film Modules in Aachen (Germany)
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Uni-Solar

efficiency (%)

Long-term OUTDOOR efficiency of UNI-SOLAR Modules in Aachen (Germany)
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