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Abstract
In Sweden solar irradiation and space heating loads are unevenly distributed over the year. Domestic hot water loads may be nearly constant. Test results on solar collector performance are often reported as yearly output of a certain collector at fixed temperatures, e g 25, 50 and 75 C. These data are not suitable for dimensioning of solar systems, because the actual performance of the collector depends heavily on solar fraction and load distribution over the year.
At higher latitudes it is difficult to attain high solar fractions for buildings, due to overheating in summer and small marginal output for added collector area. Solar collectors with internal reflectors offer possibilities to evade overheating problems and deliver more energy at seasons when the load is higher. There are  methods for  estimating the yearly angular irradiation distribution, but there is a lack of methods for describing the load and the storage in such a way as to enable optical design of season and load adapted collectors.
This report describes two methods for estimation of solar system performance with relevance for season and load adaption. Results regarding attainable solar fractions as a function of collector features, load profiles, load levels and storage characteristics are reported. 
The first method uses monthly collector output data at fixed temperatures from the  simulation program MINSUN for estimating solar fractions for different load profiles and load levels. The load level is defined as estimated yearly collector output at constant collector temperature divided be yearly load. This table may examplify the results:
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The second method utilises simulations with one-hour timesteps for collectors connected to a simplified storage and a variable load. Collector output, optical and thermal losses, heat overproduction, load level and storage temperature are presented as functions of solar incidence angles. These data are suitable for optical design of load adapted solar collectors. Results for a Stockholm location indicate that a solar combisystem with a solar fraction around 30 % should have collectors that reduce heat production at solar heights above 30 degrees and  have optimum efficiency for solar heights between 8 and 30 degrees.
1. INTRODUCTION
One measure of the performance of a solar thermal system is the solar fraction (SF), defined as the annual useful produced heat by the solar collectors divided by the total annual need of energy. Generally, it is desirable to have a high SF for installations in single family houses since the investment done in the installation (piping, storage tank and equipment) then is utilised better and the need for auxiliary energy is reduced. Many auxiliary energy systems based on combustion, e g oil of wood fuel systems, also work better if the SF is high. Since these systems often are optimised for periods with rather high load, the running time of the combustion unit during summer time with low load is reduced if the SF is high, with an overall better system performance as a consequence. 
[image: image7.wmf]In the south of Europe installations with solar fractions of 50% or more can be found. In north of Europe, almost all installations have a considerable lower SF, and a typical well working combisystem for DHW and heating for a modern Swedish single family house have a SF of 17 – 23% (Lorenz et. al., 1998). The reason for this low SF at high latitudes can be understood from figure 1 which show the annual irradiation on a 45° tilted surface and the DHW and heating load for a typical Swedish house. As climatic data, a thermal reference year for Stockholm, latitude 59.4°N, was used, and the heating load was calculated out from the degree-day method (Bourges, 1992). A proportion between DHW and heating load of 1:2 was assumed, which is common in new-built single family houses.
· Figure 1. Total irradiation on a south-faced, 45° inclined surface and heat demand (DHW and heating) for a modern Swedish single family house. Climatic data for Stockholm, latitude 59.4°N.

Since the solar system is designed to produce 100 % of the hot water need during the summer month’s, today’s solar thermal systems have an embedded limit in the possible contribution to the annual load. There are, however, several ways to increase the solar fraction:
· The solar collector area may be increased, , but this will also increase the number of stagnation hours during summertime with subsequent overheating problems of the thermal system. Another problem is that the system may be too expensive if standard collectors are used since the the output/m2 is reduced due to the useless production of heat during periods with overheating.
· Most roofs have an inclination of 25-45°, which is rather good for solar thermal systems optimised for the load during the summer half of the year. If the collector inclination is increased to 60-90° there will automatically be a more even annual heat production. However, for a specified collector area, the solar fraction can only marginally increase if the tilt is increased to 90° (Dalenbäck, 1999). In practice, these collectors should be mounted (or integrated into) the façade which increase the risk for shading from nearby buildings or vegetation. It can also be hard to find sufficient large free façade surface on small houses which is needed to get a large solar fraction. 

· In theory, the storage capacity can be increased, either by an increased storage volume or innovative storage materials with a large volymetric heat capacity. However, this will only slightly affect the SF, unless the storage is very large in order to store the heat on a monthly time scale. Increasing the storage capacity to substantially increase the SF is therefore not a viable alternative for single family houses.

In this paper, we propose the use of modified CPC-collectors (i e collectors with internal relectors) as a mean to reach large solar fractions in future installations at high latitudes. Such collectors have several advantages compared to flat plate collectors in these applications:

· The efficiency of the collector depends on the sun position in the sky. Therefore this type of collector can be designed to work optimal during autumn, winter and spring, while the optical efficiency is decreased during summer. This type of collector can therefore be optimised for large SF rather than a large annual production. Problems with overheating of the solar system can therefore be more or less eliminated. 

· Solar collectors based on internal reflectors can be made cheap since the absorber area is reduced and replaced by reflector material which are cheap. The absorber area will be reduced, reducing the collector heat losses and the need for collector insulation can be reduced or eliminated. This type of collector can therefore be manufactured to a lower cost  since the amount of absorbers, piping and insulation is reduced. One examle of this type of collector, which show promising results, is the mareco-collector (Karlsson and Wilson, 1998).
SOLAR FRACTIONS WITH DIFFERENT COLLECTOR GEOMETRIES 
The possible solar fractions for DHW and heating for Stockholm (latitude 59.4°N) was investigated. Five different collectors, specified in table 1, was investigated by use of the MINSUN simulation programme. Of these collectors, one is a standard flat plate collector, while the others are reflector-based collectors with restricted angular acceptance regions.

The principal difference between these collectors are that they accept radiation from different regions of the sky, which is described as the upper acceptance angle. These angles are described in effective solar height, which is defined as the solar height of the component of the solar vector parallel to the north-south vertical plane. Since all collectors are assumed to be tilted towards south and all reflector geometry’s are east-west aligned, the solar acceptance of these collectors is conveniently expressed in terms of a thus defined effective solar height. The two principal types of collectors is illustrated in figure 2. 
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1. Flat plate 
a
30°
-
0.77
-
3.9

2. Mareco 
b
30°
60°
0.72
0.27
2.5

3. Mareco 
b
30°
47°
0.71
0.22
2.1

4. Mareco
b
30°
37°
0.71
0.19
1.75

5. Mareco
b
30°
25°
0.70
0.14
1.32
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Figure 2. Principal collector geometries investigated. a) Flat plate collector b) mareco type collector. Collector tilt is b.

• Description on the calculation algorithm´s. (Calculated out from monthly radiation sum. No storage effects included: monthly storage capacity).
• Define nominal solar fraction etc

• Test results from Solar collectors: 25, 50, 75°C. Give wrong result
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Figure 3. Solar fraction vs. nominal solar fraction for a) DHW and b) heating load
DHW: Rather easy to get 50% SF without production of access heat production. Higher SF not so easy, the collector area has to be overdimensioned.

Heating load: Less SF possible since heating load dominates during winter. Even at 20 % useful SF, 20 - 60% of the produced energy is eccess heat.
Lowest SF for collector 3, designed for a high annual output. Upper cut-off angle 65° allow a large heat production during summer, Lower cut-off angle 20° restricts the heat production during winter. Best SF for collector 2. Cut-off angle 45° restricts the heat produced during summer, Lower cut-off angle 0° allow heat production during winter. 
3. INCREASE OF SOLAR COLLECTOR AREA FOR INCREASING THE SOLAR FRACTION
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· Figure 4. Monthly sum of produced heat and load
(at 50°, infinite storage!)
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Figure 5. Solar fraction reahed with different collector area.
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Figure 6. a)  b)

4. DISCUSSION
In principle impossible to create solar heating systems for heating application at high latitudes without production of eccess heat during summer if not solar collectors has a lower efficiency during summer than the rest of the year. (e.g. higher working temperature, lower irradiation due to larger collector tilt or lower optical performance due to collector design).
Preferable collector performance possible to derive from a load-profile diagram coupling the available irradiation and load together.
Possible solar fractions for future solar collector systems.
Future work: Build and test such systems. Create reliable siulation model. Tank losses
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		Utan lager

				Temp		Slope		Upper		R/C		jan		feb		mar		apr		may		jun		jul		aug		sep		oct		nov		dec		Sum

		Stockholm 1986, slope=45						-		0		11		56		67		108		179		161		151		92		119		54		24		7		1029

		Flat plate, slope=45		50		45		-		0		1		15		20		38		87		77		70		31		51		19		7		1		417

		Slope=90, cutoff=55, R/C=4,8		50		90		55		4.8		1		25		40		84		161		89		106		60		105		33		9		1		714

		Slope=90, cutoff=50, R/C=5		50		90		50		5		1		27		42		86		96		42		49		53		109		34		10		1		550

		Slope=75, cutoff=50, R/C=4		50		75		50		4		1		25		41		88		111		57		62		58		108		33		8		1		593

		Slope=45, cutoff=50, R/C=4		50		45		50		4		0		20		39		83		125		83		81		58		103		30		6		0		628
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Stockholm 1986, slope=45

Flat plate, slope=45

Slope=90, cutoff=55, R/C=4,8

Slope=90, cutoff=50, R/C=5

Slope=75, cutoff=50, R/C=4

Slope=45, cutoff=50, R/C=4

kWh/m2, month

Monthly collector 
output at 50 C
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		No storage, T=50 C																														Calculated useful yearly solar fraction for various loads and nominal solar fractions.

																																Nominal solar fraction= Ratio of nominal output at 50 C (MINSUN calculated) to total load.

												kWh /m2, month																				Useful yearly fraction=Ratio to total load of sum of fractions of monthly outputs that are equal to or

				jan		feb		mar		apr		may		jun		jul		aug		sep		oct		nov		dec		Sum				less than monthly load.

		Stockholm 1986, slope=45		11		56		67		108		179		161		151		92		119		54		24		7		1029						const		degree								Nominal solar fraction														Square

		Sthlm std reference climate		17		33		76		119		171		158		154		126		101		52		21		12		1040						load		day load		20%		50%		75%		100%		125%		150%		175%		200%		225%		250%		meters		10		20		30		40		50		60		70		80		90		100

		Flat plate, slope=30		2		8		27		48		84		74		75		57		47		18		5		1		446														Useful yearly fraction																3000		kWh

		Slope=30, cutoff=25		4		10		5		6		11		11		11		8		6		14		6		3		95				Flat plate, slope=30		100%		0%		20%		49%		60%		64%		67%		70%		72%		74%		75%		76%		6.7

		Slope=30, cutoff=37		3		9		26		8		15		15		15		11		32		18		6		2		160				Slope=30, cutoff=25		100%		0%		20%		50%		71%		82%		89%		94%		96%		98%		99%		100%		31.6

		Slope=30 cutoff=47		3		9		25		37		17		17		18		26		41		17		5		2		217				Slope=30, cutoff=37		100%		0%		20%		48%		64%		74%		80%		84%		87%		89%		90%		91%		18.8

		Slope=30, cutoff=60		2		8		24		42		65		44		48		45		41		16		5		1		341				Slope=30 cutoff=47		100%		0%		20%		49%		64%		74%		78%		80%		82%		84%		85%		87%		13.8

		Mareco teflon, cutoff <20,>60																										0				Slope=30, cutoff=60		100%		0%		20%		49%		62%		66%		70%		72%		75%		76%		77%		78%		8.8

		Mareco Slp=30, cutoff=45																										0				Mareco teflon, cutoff <20,>60		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

																																Mareco Slp=30, cutoff=45		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

												kWh /m2, month																				Flat plate, slope=30		75%		25%		20%		44%		52%		56%		59%		63%		65%		67%		68%		69%

				jan		feb		mar		apr		may		jun		jul		aug		sep		oct		nov		dec		Sum				Slope=30, cutoff=25		75%		25%		20%		50%		66%		76%		83%		89%		92%		94%		96%		98%

		Stockholm 1986, slope=45		11		56		67		108		179		161		151		92		119		54		24		7		1029				Slope=30, cutoff=37		75%		25%		20%		47%		63%		69%		73%		78%		82%		84%		86%		87%

		Sthlm std reference climate		17		33		76		119		171		158		154		126		101		52		21		12		1040				Slope=30 cutoff=47		75%		25%		20%		48%		61%		69%		71%		73%		75%		78%		80%		82%

		Flat plate, slope=30		2		8		27		48		84		74		75		57		47		18		5		1		446				Slope=30, cutoff=60		75%		25%		20%		47%		55%		59%		63%		66%		68%		70%		71%		72%

		Slope=30, cutoff=25		4		10		5		6		11		11		11		8		6		14		6		3		95				Mareco teflon, slope=30		75%		25%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

		Slope=30, cutoff=37		3		9		26		8		15		15		15		11		32		18		6		2		160				Flat plate, slope=30		50%		50%		20%		37%		44%		48%		52%		55%		59%		61%		62%		63%

		Slope=30 cutoff=47		3		9		25		37		17		17		18		26		41		17		5		2		217				Slope=30, cutoff=25		50%		50%		20%		48%		59%		69%		77%		83%		86%		90%		92%		94%

		Slope=30, cutoff=60		2		8		24		42		65		44		48		45		41		16		5		1		341				Slope=30, cutoff=37		50%		50%		20%		45%		58%		62%		66%		71%		75%		79%		81%		83%

		Mareco teflon, cutoff <20,>60		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0				Slope=30 cutoff=47		50%		50%		20%		45%		56%		62%		65%		67%		69%		71%		73%		76%

		Mareco Slp=30, cutoff=45																														Slope=30, cutoff=60		50%		50%		20%		40%		47%		51%		55%		59%		62%		63%		64%		65%

																																Mareco teflon, slope=30		50%		50%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

										Monthly fraction																						Flat plate, slope=30		25%		75%		19%		30%		36%		41%		44%		47%		51%		54%		55%		56%

				jan		feb		mar		apr		may		jun		jul		aug		sep		oct		nov		dec		Sum				Slope=30, cutoff=25		25%		75%		20%		41%		52%		61%		70%		76%		81%		84%		87%		90%

		Irradiation on collector		2%		3%		7%		11%		16%		15%		15%		12%		10%		5%		2%		1%		100%				Slope=30, cutoff=37		25%		75%		20%		40%		50%		55%		60%		64%		68%		72%		75%		78%

		Flat plate, slope=30		0%		2%		6%		11%		19%		17%		17%		13%		11%		4%		1%		0%		100%				Slope=30 cutoff=47		25%		75%		20%		39%		48%		55%		58%		60%		62%		65%		67%		69%

		Slope=30, cutoff=25		4%		11%		5%		6%		12%		12%		12%		8%		6%		15%		6%		3%		100%				Slope=30, cutoff=60		25%		75%		19%		32%		39%		43%		47%		52%		55%		57%		58%		59%

		Slope=30, cutoff=37		2%		6%		16%		5%		9%		9%		9%		7%		20%		11%		4%		1%		100%				Mareco teflon, slope=30		25%		75%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

		Slope=30 cutoff=47		1%		4%		12%		17%		8%		8%		8%		12%		19%		8%		2%		1%		100%				Flat plate, slope=30		0%		100%		13%		22%		28%		33%		36%		40%		43%		46%		48%		50%

		Slope=30, cutoff=60		1%		2%		7%		12%		19%		13%		14%		13%		12%		5%		1%		0%		100%				Slope=30, cutoff=25		0%		100%		16%		34%		44%		53%		62%		70%		75%		79%		82%		85%

		Mareco teflon, cutoff <20,>60		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%				Slope=30, cutoff=37		0%		100%		17%		32%		42%		48%		53%		57%		61%		66%		69%		72%

		Mareco Slp=30, cutoff=45		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%				Slope=30 cutoff=47		0%		100%		16%		32%		40%		47%		52%		54%		56%		58%		60%		63%

		Constant load		8%		8%		8%		8%		8%		8%		8%		8%		8%		8%		8%		8%		100%				Slope=30, cutoff=60		0%		100%		14%		24%		31%		36%		40%		44%		47%		50%		51%		52%

		Degree day load		17%		15%		14%		10%		4%		1%		0%		1%		3%		7%		12%		15%		100%				Mareco teflon, cutoff <20,>60		0%		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

		Constant load, 3000 kWh		250		250		250		250		250		250		250		250		250		250		250		250		3000				Mareco Slp=30, cutoff=45		0%		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

		Degree day load, 6000 kWh		1025.0678408654		904.3227978706		837.5245612019		592.5621778224		215.7080694651		81.2028521931		14.0713988289		43.9298218276		208.0542479214		446.2408282053		708.1871005786		923.1283032196		6000

		Combined load, 3000+6000		1275.0678408654		1154.3227978706		1087.5245612019		842.5621778224		465.7080694651		331.2028521931		264.0713988289		293.9298218277		458.0542479214		696.2408282053		958.1871005786		1173.1283032196		9000

				5		10		15		20		25		30		35		40		45		50

		Flat plate, slope=30		1780		2090		2240		2320		2400		2480		2530		2570		2610		2650

		Slope=30, cutoff=25		475		950		1425		1870		2200		2390		2550		2700		2790		2850

		Slope=30, cutoff=37		800		1520		2010		2280		2450		2570		2635		2690		2725		2750

		Slope=30 cutoff=47		1085		1880		2285		2380		2475		2550		2600		2650		2700		2750

		Slope=30, cutoff=60		1630		2060		2230		2320		2400		2480		2530		2570		2610		2650

				10		20		30		40		50		60		70		80		100		150		200

		Flat plate, slope=30		1653		2376		2892		3079		3239		3399		3559		3719		4039		4502		4652

		Slope=30, cutoff=25		789		1435		1975		2369		2709		3049		3389		3729		4306		5014		5452

		Slope=30, cutoff=37		1217		2003		2629		2967		3247		3527		3807		4039		4439		4802		5052

		Slope=30 cutoff=47		1497		2376		2922		3199		3389		3579		3769		3959		4339		4802		5052

		Slope=30, cutoff=60		1543		2276		2802		3079		3239		3399		3559		3719		4039		4502		4652

				10		20		30		40		50		60		70		80		100		150		200

		Flat plate, slope=30		2903		3876		4486		5072		5239		5399		5559		5719		6039		6794		7152

		Slope=30, cutoff=25		950		1900		2784		3489		4051		4451		4851		5229		5909		7206		7864

		Slope=30, cutoff=37		1600		2982		3957		4669		4997		5277		5557		5837		6397		7244		7552

		Slope=30 cutoff=47		2170		3647		4486		5096		5389		5579		5769		5959		6339		7094		7552

		Slope=30, cutoff=60		2745		3773		4336		4896		5239		5399		5559		5719		6039		6794		7152
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Slope=30, cutoff=25

Slope=30, cutoff=37

Slope=30 cutoff=47

Slope=30, cutoff=60

Flat plate, slope=30

Calculated solar fraction as function of nominal solar
 fraction at 50 C.  Constant load.
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Slope=30, cutoff=25

Slope=30, cutoff=37

Slope=30 cutoff=47

Slope=30, cutoff=60

Flat plate, slope=30

Calculated solar fraction as function of nominal solar
 fraction at 50 C.  100 % degree day load.



		



Flat plate, slope=30

Slope=30, cutoff=25

Slope=30, cutoff=37

Slope=30 cutoff=47

Slope=30, cutoff=60

m2 collector area

kWh useful energy

Annual output for a combimed load of 3000 kWh DHW and 6000 kWh degree day load,  load temperature 50 C



		Dag		Ta		Sol		VV		Värme

				C		kWh		kWh		kWh						2

		1		6		1		0		9				31		33		538		17%

		2		4		1		0		11				28		61		475		15%

		3		3		0		0		12				31		92		440		14%

		4		-1		1		0		16				30		122		311		10%

		5		-2		3		0		17				31		153		113		4%

		6		2		0		0		13				30		183		43		1%

		7		2		0		0		13				31		214		7		0%

		8		0		0		0		15				31		245		23		1%

		9		-5		3		0		20				30		275		109		3%

		10		-11		1		0		26				31		306		234		7%

		11		1		0		0		14				30		336		372		12%

		12		5		0		0		10				31		367		484		15%

		13		4		0		0		11								3,149		100%

		14		3		1		0		12								3,149

		15		-1		0		0		16

		16		-0		0		0		15

		17		1		0		0		14

		18		-0		0		0		15

		19		-6		4		0		21

		20		-12		0		0		27

		21		-10		0		0		25

		22		-5		5		0		20

		23		-10		5		0		25

		24		-12		1		0		27

		25		-5		0		0		20

		26		-12		0		0		27

		27		-14		0		0		29

		28		-0		0		0		15

		29		-0		0		0		15

		30		0		0		0		15

		31		1		0		0		14		538

		32		-2		0		0		17

		33		-2		0		0		17

		34		-2		11		0		17

		35		-0		7		0		15

		36		-1		8		0		16

		37		1		0		0		14

		38		-2		1		0		17

		39		-3		0		0		18

		40		-1		0		0		16

		41		-3		0		0		18

		42		-4		0		0		19

		43		-7		0		0		22

		44		-4		0		0		19

		45		-7		0		0		22

		46		-12		0		0		27

		47		-15		1		0		30

		48		-10		6		0		25

		49		-12		7		0		27

		50		-0		0		0		15

		51		3		0		0		12

		52		4		0		0		11

		53		4		0		0		11

		54		4		1		0		11

		55		9		2		0		6

		56		6		15		0		9

		57		2		6		0		13

		58		-1		19		0		16

		59		0		0		0		15

		60		3		7		0		12

		61		6		9		0		9

		62		1		0		0		14

		63		1		13		0		14

		64		2		2		0		13

		65		3		0		0		12

		66		4		4		0		11

		67		5		13		0		10

		68		3		13		0		12

		69		4		15		0		11

		70		3		0		0		12

		71		-0		0		0		15

		72		-0		5		0		15

		73		-3		7		0		18

		74		-6		17		0		21

		75		-1		26		0		16

		76		-1		0		0		16

		77		7		12		0		8

		78		5		1		0		10

		79		3		3		0		12

		80		3		0		0		12

		81		2		0		0		13

		82		2		1		0		13

		83		-1		0		0		16

		84		-4		28		0		19

		85		-3		21		0		18

		86		1		1		0		14

		87		-2		0		0		17

		88		-3		13		0		18

		89		-5		14		0		20

		90		-4		24		0		19

		91		-1		9		0		16

		92		-2		8		0		17

		93		-2		7		0		17

		94		-1		23		0		16

		95		-0		26		0		15

		96		2		11		0		13

		97		2		0		0		13

		98		3		6		0		12

		99		4		4		0		11

		100		6		14		0		9

		101		5		3		0		10

		102		10		28		0		5

		103		10		13		0		5

		104		11		18		0		4

		105		6		12		0		9

		106		5		13		0		10

		107		2		0		0		13

		108		3		18		0		12

		109		3		0		0		12

		110		6		22		0		9

		111		6		17		0		9

		112		8		15		0		7

		113		3		4		0		12

		114		3		15		0		12

		115		6		4		0		9

		116		10		7		0		5

		117		9		2		0		6

		118		7		1		0		8

		119		7		10		0		8

		120		8		35		0		7

		121		9		20		0		6

		122		12		14		0		3

		123		11		17		0		4

		124		12		12		0		3

		125		14		19		0		1

		126		16		10		0		0

		127		17		15		0		0

		128		14		18		0		1

		129		11		2		0		4

		130		10		4		0		5

		131		6		0		0		9

		132		7		2		0		8

		133		9		4		0		6

		134		10		26		0		5

		135		11		15		0		4

		136		8		9		0		7

		137		11		22		0		4

		138		11		21		0		4

		139		11		0		0		4

		140		16		24		0		0

		141		16		11		0		0

		142		12		9		0		3

		143		11		10		0		4

		144		10		0		0		5

		145		11		4		0		4

		146		14		11		0		1

		147		13		20		0		2

		148		11		3		0		4

		149		10		21		0		5

		150		12		22		0		3

		151		13		10		0		2

		152		10		3		0		5

		153		12		13		0		3

		154		10		0		0		5

		155		10		0		0		5

		156		12		4		0		3

		157		13		14		0		2

		158		11		1		0		4

		159		13		9		0		2

		160		13		12		0		2

		161		14		17		0		1

		162		15		18		0		0

		163		17		21		0		0

		164		14		8		0		1

		165		11		18		0		4

		166		12		1		0		3

		167		12		0		0		3

		168		17		13		0		0

		169		15		7		0		0

		170		17		24		0		0

		171		20		12		0		0

		172		18		2		0		0

		173		20		11		0		0

		174		21		16		0		0

		175		16		2		0		0

		176		17		16		0		0

		177		20		21		0		0

		178		20		7		0		0

		179		19		4		0		0

		180		16		2		0		0

		181		15		0		0		0

		182		14		4		0		1

		183		13		7		0		2

		184		16		22		0		0

		185		19		2		0		0

		186		21		19		0		0

		187		21		22		0		0

		188		19		20		0		0

		189		17		5		0		0

		190		17		11		0		0

		191		19		8		0		0

		192		21		23		0		0

		193		19		3		0		0

		194		20		2		0		0

		195		21		13		0		0

		196		20		1		0		0

		197		18		17		0		0

		198		15		0		0		0

		199		18		18		0		0

		200		18		9		0		0

		201		17		6		0		0

		202		17		10		0		0

		203		17		10		0		0

		204		13		0		0		2

		205		12		0		0		3

		206		15		1		0		0

		207		18		21		0		0

		208		17		11		0		0

		209		17		3		0		0

		210		17		1		0		0

		211		17		1		0		0

		212		17		6		0		0

		213		15		0		0		0

		214		16		9		0		0

		215		14		0		0		1

		216		15		0		0		0

		217		16		12		0		0

		218		17		11		0		0

		219		18		7		0		0

		220		18		12		0		0

		221		18		9		0		0

		222		19		15		0		0

		223		18		0		0		0

		224		17		0		0		0

		225		17		22		0		0

		226		18		1		0		0

		227		17		6		0		0

		228		20		13		0		0

		229		17		0		0		0

		230		16		5		0		0

		231		17		8		0		0

		232		18		4		0		0

		233		21		8		0		0

		234		17		0		0		0

		235		17		14		0		0

		236		13		2		0		2

		237		10		0		0		5

		238		11		0		0		4

		239		11		6		0		4

		240		11		5		0		4

		241		13		22		0		2

		242		13		0		0		2

		243		15		16		0		0

		244		12		0		0		3

		245		14		18		0		1

		246		14		0		0		1

		247		13		7		0		2

		248		10		0		0		5

		249		8		0		0		7

		250		9		28		0		6

		251		10		1		0		5

		252		13		17		0		2

		253		15		5		0		0

		254		15		15		0		0

		255		15		14		0		0

		256		12		7		0		3

		257		10		0		0		5

		258		11		0		0		4

		259		12		10		0		3

		260		9		0		0		6

		261		9		16		0		6

		262		11		19		0		4

		263		10		4		0		5

		264		10		0		0		5

		265		13		5		0		2

		266		14		18		0		1

		267		14		2		0		1

		268		13		0		0		2

		269		13		11		0		2

		270		10		12		0		5

		271		8		7		0		7

		272		8		0		0		7

		273		7		0		0		8

		274		11		4		0		4

		275		8		1		0		7

		276		7		21		0		8

		277		11		11		0		4

		278		11		7		0		4

		279		11		0		0		4

		280		9		19		0		6

		281		11		2		0		4

		282		12		11		0		3

		283		9		2		0		6

		284		9		0		0		6

		285		9		0		0		6

		286		10		6		0		5

		287		10		8		0		5

		288		9		0		0		6

		289		10		0		0		5

		290		11		0		0		4

		291		8		2		0		7

		292		6		0		0		9

		293		-1		3		0		16

		294		-1		12		0		16

		295		4		5		0		11

		296		3		13		0		12

		297		3		6		0		12

		298		6		8		0		9

		299		6		0		0		9

		300		7		0		0		8

		301		6		0		0		9

		302		5		0		0		10

		303		5		0		0		10

		304		5		6		0		10

		305		6		0		0		9

		306		4		0		0		11

		307		4		13		0		11

		308		6		8		0		9

		309		8		4		0		7

		310		8		0		0		7

		311		1		4		0		14

		312		-3		9		0		18

		313		-7		9		0		22

		314		-4		4		0		19

		315		0		1		0		15

		316		5		0		0		10

		317		7		4		0		8

		318		6		3		0		9

		319		3		2		0		12

		320		6		1		0		9

		321		7		0		0		8

		322		4		0		0		11

		323		4		0		0		11

		324		4		0		0		11

		325		4		0		0		11

		326		3		0		0		12

		327		5		0		0		10

		328		1		0		0		14

		329		-0		0		0		15

		330		-1		0		0		16

		331		1		0		0		14

		332		1		0		0		14

		333		0		0		0		15

		334		-3		0		0		18

		335		-2		3		0		17

		336		1		0		0		14

		337		1		1		0		14

		338		2		0		0		13

		339		-1		0		0		16

		340		-2		0		0		17

		341		-10		1		0		25

		342		-6		3		0		21

		343		2		0		0		13

		344		4		0		0		11

		345		-4		0		0		19

		346		-4		0		0		19

		347		2		0		0		13

		348		-3		0		0		18

		349		-2		0		0		17

		350		-7		3		0		22

		351		-9		1		0		24

		352		1		0		0		14

		353		3		0		0		12

		354		-0		0		0		15

		355		1		0		0		14

		356		-1		0		0		16

		357		-1		0		0		16

		358		-0		0		0		15

		359		2		0		0		13

		360		6		0		0		9

		361		3		0		0		12

		362		-3		1		0		18

		363		3		0		0		12

		364		3		0		0		12

		365		-0		0		0		15
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Slope=30, cutoff=25

Slope=30, cutoff=37

Slope=30 cutoff=47

Slope=30, cutoff=60

Flat plate, slope=30

Calculated solar fraction as function of nominal solar
 fraction at 50 C.  Constant load.
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		Utan lager

				Temp		Slope		Upper		R/C		jan		feb		mar		apr		may		jun		jul		aug		sep		oct		nov		dec		Sum

		Stockholm 1986, slope=45						-		0		11		56		67		108		179		161		151		92		119		54		24		7		1029

		Flat plate, slope=45		50		45		-		0		1		15		20		38		87		77		70		31		51		19		7		1		417

		Slope=90, cutoff=55, R/C=4,8		50		90		55		4.8		1		25		40		84		161		89		106		60		105		33		9		1		714

		Slope=90, cutoff=50, R/C=5		50		90		50		5		1		27		42		86		96		42		49		53		109		34		10		1		550

		Slope=75, cutoff=50, R/C=4		50		75		50		4		1		25		41		88		111		57		62		58		108		33		8		1		593

		Slope=45, cutoff=50, R/C=4		50		45		50		4		0		20		39		83		125		83		81		58		103		30		6		0		628
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Stockholm 1986, slope=45

Flat plate, slope=45

Slope=90, cutoff=55, R/C=4,8

Slope=90, cutoff=50, R/C=5

Slope=75, cutoff=50, R/C=4

Slope=45, cutoff=50, R/C=4

kWh/m2, month

Monthly collector 
output at 50 C



Blad2

		No storage, T=50 C																														Calculated useful yearly solar fraction for various loads and nominal solar fractions.

																																Nominal solar fraction= Ratio of nominal output at 50 C (MINSUN calculated) to total load.

												kWh /m2, month																				Useful yearly fraction=Ratio to total load of sum of fractions of monthly outputs that are equal to or

				jan		feb		mar		apr		may		jun		jul		aug		sep		oct		nov		dec		Sum				less than monthly load.

		Stockholm 1986, slope=30		11		56		67		108		179		161		151		92		119		54		24		7		1029						const		degree								Nominal solar fraction

		Sthlm std reference climate		17		33		76		119		171		158		154		126		101		52		21		12		1040						load		day load		20%		50%		75%		100%		125%		150%		175%		200%		225%		250%

		Flat plate, slope=30		2		8		27		48		84		74		75		57		47		18		5		1		446														Useful yearly fraction

		Slope=30, cutoff=25		4		10		5		6		11		11		11		8		6		14		6		3		95				Flat plate, slope=30		100%		0%		20%		49%		59%		63%		66%		69%		71%		73%		74%		75%

		Slope=30, cutoff=37		3		9		26		8		15		15		15		11		32		18		6		2		160				Slope=30, cutoff=25		100%		0%		20%		50%		71%		82%		89%		94%		96%		98%		99%		100%

		Slope=30 cutoff=47		3		9		25		37		17		17		18		26		41		17		5		2		217				Slope=30, cutoff=37		100%		0%		20%		48%		64%		74%		80%		84%		87%		89%		90%		91%

		Slope=30, cutoff=60		2		8		24		42		65		44		48		45		41		16		5		1		341				Slope=30 cutoff=47		100%		0%		20%		49%		64%		74%		78%		80%		82%		84%		85%		87%

		Mareco teflon, cutoff <20,>60																										0				Slope=30, cutoff=60		100%		0%		20%		49%		62%		66%		70%		72%		75%		76%		77%		78%

		Mareco Slp=30, cutoff=45																										0				Mareco teflon, cutoff <20,>60		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

																																Mareco Slp=30, cutoff=45		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

												kWh /m2, month																				Flat plate, slope=30		75%		25%		20%		44%		51%		55%		59%		62%		64%		66%		67%		68%

				jan		feb		mar		apr		may		jun		jul		aug		sep		oct		nov		dec		Sum				Slope=30, cutoff=25		75%		25%		20%		50%		66%		76%		83%		89%		92%		94%		96%		98%

		Stockholm 1986, slope=30		11		56		67		108		179		161		151		92		119		54		24		7		1029				Slope=30, cutoff=37		75%		25%		20%		47%		63%		69%		73%		78%		82%		84%		86%		87%

		Sthlm std reference climate		17		33		76		119		171		158		154		126		101		52		21		12		1040				Slope=30 cutoff=47		75%		25%		20%		48%		61%		69%		71%		73%		75%		78%		80%		82%

		Flat plate, slope=30		1.0		7.0		24.0		44.0		78.0		68.0		69.0		52.0		44.0		16.0		4.0		1.0		408				Slope=30, cutoff=60		75%		25%		20%		47%		55%		59%		63%		66%		68%		70%		71%		72%

		Slope=30, cutoff=25		4		10		5		6		11		11		11		8		6		14		6		3		95				Mareco teflon, slope=30		75%		25%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

		Slope=30, cutoff=37		3		9		26		8		15		15		15		11		32		18		6		2		160				Flat plate, slope=30		50%		50%		20%		37%		43%		48%		51%		54%		57%		60%		61%		62%

		Slope=30 cutoff=47		3		9		25		37		17		17		18		26		41		17		5		2		217				Slope=30, cutoff=25		50%		50%		20%		48%		59%		69%		77%		83%		86%		90%		92%		94%

		Slope=30, cutoff=60		2		8		24		42		65		44		48		45		41		16		5		1		341				Slope=30, cutoff=37		50%		50%		20%		45%		58%		62%		66%		71%		75%		79%		81%		83%

		Mareco teflon, cutoff <20,>60		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0				Slope=30 cutoff=47		50%		50%		20%		45%		56%		62%		65%		67%		69%		71%		73%		76%

		Mareco Slp=30, cutoff=45																														Slope=30, cutoff=60		50%		50%		20%		40%		47%		51%		55%		59%		62%		63%		64%		65%

																																Mareco teflon, slope=30		50%		50%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

										Monthly fraction																						Flat plate, slope=30		25%		75%		19%		29%		35%		40%		43%		46%		50%		53%		54%		55%

				jan		feb		mar		apr		may		jun		jul		aug		sep		oct		nov		dec		Sum				Slope=30, cutoff=25		25%		75%		20%		41%		52%		61%		70%		76%		81%		84%		87%		90%

		Irradiation on collector		2%		3%		7%		11%		16%		15%		15%		12%		10%		5%		2%		1%		100%				Slope=30, cutoff=37		25%		75%		20%		40%		50%		55%		60%		64%		68%		72%		75%		78%

		Flat plate, slope=30		0%		2%		6%		11%		19%		17%		17%		13%		11%		4%		1%		0%		100%				Slope=30 cutoff=47		25%		75%		20%		39%		48%		55%		58%		60%		62%		65%		67%		69%

		Slope=30, cutoff=25		4%		11%		5%		6%		12%		12%		12%		8%		6%		15%		6%		3%		100%				Slope=30, cutoff=60		25%		75%		19%		32%		39%		43%		47%		52%		55%		57%		58%		59%

		Slope=30, cutoff=37		2%		6%		16%		5%		9%		9%		9%		7%		20%		11%		4%		1%		100%				Mareco teflon, slope=30		25%		75%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

		Slope=30 cutoff=47		1%		4%		12%		17%		8%		8%		8%		12%		19%		8%		2%		1%		100%				Flat plate, slope=30		0%		100%		13%		21%		27%		32%		35%		39%		42%		45%		47%		49%

		Slope=30, cutoff=60		1%		2%		7%		12%		19%		13%		14%		13%		12%		5%		1%		0%		100%				Slope=30, cutoff=25		0%		100%		16%		34%		44%		53%		62%		70%		75%		79%		82%		85%

		Mareco teflon, cutoff <20,>60		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%				Slope=30, cutoff=37		0%		100%		17%		32%		42%		48%		53%		57%		61%		66%		69%		72%

		Mareco Slp=30, cutoff=45		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%				Slope=30 cutoff=47		0%		100%		16%		32%		40%		47%		52%		54%		56%		58%		60%		63%

		Constant load		8%		8%		8%		8%		8%		8%		8%		8%		8%		8%		8%		8%		100%				Slope=30, cutoff=60		0%		100%		14%		24%		31%		36%		40%		44%		47%		50%		51%		52%

		Degree day load		17%		15%		14%		10%		4%		1%		0%		1%		3%		7%		12%		15%		100%				Mareco teflon, cutoff <20,>60		0%		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

		combined load, 1:2		85		77		73		56		31		22		18		20		31		46		64		78		600				Mareco Slp=30, cutoff=45		0%		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

																																Mareco cutoff 45 vs flat plate		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

																																Mareco cutoff<20 vs flat plate		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

																																Mareco cutoff 45 vs flat plate		0%		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

																																Mareco cutoff<20 vs flat plate		0%		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%
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Irradiation on collector

Flat plate, slope=30

Slope=30, cutoff=25

Slope=30, cutoff=37

Slope=30 cutoff=47

Slope=30, cutoff=60

Mareco teflon, cutoff <20,>60

Constant load

Degree day load

Mareco Slp=30, cutoff=45

monthly sum as fraction of yearly sum

Loads and monthly collector 
output at 50 C
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Slope=30, cutoff=25

Slope=30, cutoff=37

Slope=30 cutoff=47

Slope=30, cutoff=60

Flat plate, slope=30

Calculated solar fraction as function of nominal solar
 fraction at 50 C.  Constant load.



		



Slope=30, cutoff=25

Slope=30, cutoff=37

Slope=30 cutoff=47

Slope=30, cutoff=60

Flat plate, slope=30

Calculated solar fraction as function of nominal solar
 fraction at 50 C.  100 % degree day load.



		



Sthlm std reference climate

Flat plate, slope=30

Slope=30, cutoff=25

Slope=30, cutoff=37

Slope=30 cutoff=47

Slope=30, cutoff=60

Combined load, 1:2

kWh / m2, month

Irradiation, load and
collector output at 50 C



		Dag		Ta		Sol		VV		Värme

				C		kWh		kWh		kWh						2

		1		6		1		0		9				31		33		538		17%

		2		4		1		0		11				28		61		475		15%

		3		3		0		0		12				31		92		440		14%

		4		-1		1		0		16				30		122		311		10%

		5		-2		3		0		17				31		153		113		4%

		6		2		0		0		13				30		183		43		1%

		7		2		0		0		13				31		214		7		0%

		8		0		0		0		15				31		245		23		1%

		9		-5		3		0		20				30		275		109		3%

		10		-11		1		0		26				31		306		234		7%

		11		1		0		0		14				30		336		372		12%

		12		5		0		0		10				31		367		484		15%

		13		4		0		0		11								3,149		100%

		14		3		1		0		12								3,149

		15		-1		0		0		16

		16		-0		0		0		15

		17		1		0		0		14

		18		-0		0		0		15

		19		-6		4		0		21

		20		-12		0		0		27

		21		-10		0		0		25

		22		-5		5		0		20

		23		-10		5		0		25

		24		-12		1		0		27

		25		-5		0		0		20

		26		-12		0		0		27

		27		-14		0		0		29

		28		-0		0		0		15

		29		-0		0		0		15

		30		0		0		0		15

		31		1		0		0		14		538

		32		-2		0		0		17

		33		-2		0		0		17

		34		-2		11		0		17

		35		-0		7		0		15

		36		-1		8		0		16

		37		1		0		0		14

		38		-2		1		0		17

		39		-3		0		0		18

		40		-1		0		0		16

		41		-3		0		0		18

		42		-4		0		0		19

		43		-7		0		0		22

		44		-4		0		0		19

		45		-7		0		0		22

		46		-12		0		0		27

		47		-15		1		0		30

		48		-10		6		0		25

		49		-12		7		0		27

		50		-0		0		0		15

		51		3		0		0		12

		52		4		0		0		11

		53		4		0		0		11

		54		4		1		0		11

		55		9		2		0		6

		56		6		15		0		9

		57		2		6		0		13

		58		-1		19		0		16

		59		0		0		0		15

		60		3		7		0		12

		61		6		9		0		9

		62		1		0		0		14

		63		1		13		0		14

		64		2		2		0		13

		65		3		0		0		12

		66		4		4		0		11

		67		5		13		0		10

		68		3		13		0		12

		69		4		15		0		11

		70		3		0		0		12

		71		-0		0		0		15

		72		-0		5		0		15

		73		-3		7		0		18

		74		-6		17		0		21

		75		-1		26		0		16

		76		-1		0		0		16

		77		7		12		0		8

		78		5		1		0		10

		79		3		3		0		12

		80		3		0		0		12

		81		2		0		0		13

		82		2		1		0		13

		83		-1		0		0		16

		84		-4		28		0		19

		85		-3		21		0		18

		86		1		1		0		14

		87		-2		0		0		17

		88		-3		13		0		18

		89		-5		14		0		20

		90		-4		24		0		19

		91		-1		9		0		16

		92		-2		8		0		17

		93		-2		7		0		17

		94		-1		23		0		16

		95		-0		26		0		15

		96		2		11		0		13

		97		2		0		0		13

		98		3		6		0		12

		99		4		4		0		11

		100		6		14		0		9

		101		5		3		0		10

		102		10		28		0		5

		103		10		13		0		5

		104		11		18		0		4

		105		6		12		0		9

		106		5		13		0		10

		107		2		0		0		13

		108		3		18		0		12

		109		3		0		0		12

		110		6		22		0		9

		111		6		17		0		9

		112		8		15		0		7

		113		3		4		0		12

		114		3		15		0		12

		115		6		4		0		9

		116		10		7		0		5

		117		9		2		0		6

		118		7		1		0		8

		119		7		10		0		8

		120		8		35		0		7

		121		9		20		0		6

		122		12		14		0		3

		123		11		17		0		4

		124		12		12		0		3

		125		14		19		0		1

		126		16		10		0		0

		127		17		15		0		0

		128		14		18		0		1

		129		11		2		0		4

		130		10		4		0		5

		131		6		0		0		9

		132		7		2		0		8

		133		9		4		0		6

		134		10		26		0		5

		135		11		15		0		4

		136		8		9		0		7

		137		11		22		0		4

		138		11		21		0		4

		139		11		0		0		4

		140		16		24		0		0

		141		16		11		0		0

		142		12		9		0		3

		143		11		10		0		4

		144		10		0		0		5

		145		11		4		0		4

		146		14		11		0		1

		147		13		20		0		2

		148		11		3		0		4

		149		10		21		0		5

		150		12		22		0		3

		151		13		10		0		2

		152		10		3		0		5

		153		12		13		0		3

		154		10		0		0		5

		155		10		0		0		5

		156		12		4		0		3

		157		13		14		0		2

		158		11		1		0		4

		159		13		9		0		2

		160		13		12		0		2

		161		14		17		0		1

		162		15		18		0		0

		163		17		21		0		0

		164		14		8		0		1

		165		11		18		0		4

		166		12		1		0		3

		167		12		0		0		3

		168		17		13		0		0

		169		15		7		0		0

		170		17		24		0		0

		171		20		12		0		0

		172		18		2		0		0

		173		20		11		0		0

		174		21		16		0		0

		175		16		2		0		0

		176		17		16		0		0

		177		20		21		0		0

		178		20		7		0		0

		179		19		4		0		0

		180		16		2		0		0

		181		15		0		0		0

		182		14		4		0		1

		183		13		7		0		2

		184		16		22		0		0

		185		19		2		0		0

		186		21		19		0		0

		187		21		22		0		0

		188		19		20		0		0

		189		17		5		0		0

		190		17		11		0		0

		191		19		8		0		0

		192		21		23		0		0

		193		19		3		0		0

		194		20		2		0		0

		195		21		13		0		0

		196		20		1		0		0

		197		18		17		0		0

		198		15		0		0		0

		199		18		18		0		0

		200		18		9		0		0

		201		17		6		0		0

		202		17		10		0		0

		203		17		10		0		0

		204		13		0		0		2

		205		12		0		0		3

		206		15		1		0		0

		207		18		21		0		0

		208		17		11		0		0

		209		17		3		0		0

		210		17		1		0		0

		211		17		1		0		0

		212		17		6		0		0

		213		15		0		0		0

		214		16		9		0		0

		215		14		0		0		1

		216		15		0		0		0

		217		16		12		0		0

		218		17		11		0		0

		219		18		7		0		0

		220		18		12		0		0

		221		18		9		0		0

		222		19		15		0		0

		223		18		0		0		0

		224		17		0		0		0

		225		17		22		0		0

		226		18		1		0		0

		227		17		6		0		0

		228		20		13		0		0

		229		17		0		0		0

		230		16		5		0		0

		231		17		8		0		0

		232		18		4		0		0

		233		21		8		0		0

		234		17		0		0		0

		235		17		14		0		0

		236		13		2		0		2

		237		10		0		0		5

		238		11		0		0		4

		239		11		6		0		4

		240		11		5		0		4

		241		13		22		0		2

		242		13		0		0		2

		243		15		16		0		0

		244		12		0		0		3

		245		14		18		0		1

		246		14		0		0		1

		247		13		7		0		2

		248		10		0		0		5

		249		8		0		0		7

		250		9		28		0		6

		251		10		1		0		5

		252		13		17		0		2

		253		15		5		0		0

		254		15		15		0		0

		255		15		14		0		0

		256		12		7		0		3

		257		10		0		0		5

		258		11		0		0		4

		259		12		10		0		3

		260		9		0		0		6

		261		9		16		0		6

		262		11		19		0		4

		263		10		4		0		5

		264		10		0		0		5

		265		13		5		0		2

		266		14		18		0		1

		267		14		2		0		1

		268		13		0		0		2

		269		13		11		0		2

		270		10		12		0		5

		271		8		7		0		7

		272		8		0		0		7

		273		7		0		0		8

		274		11		4		0		4

		275		8		1		0		7

		276		7		21		0		8

		277		11		11		0		4

		278		11		7		0		4

		279		11		0		0		4

		280		9		19		0		6

		281		11		2		0		4

		282		12		11		0		3

		283		9		2		0		6

		284		9		0		0		6

		285		9		0		0		6

		286		10		6		0		5

		287		10		8		0		5

		288		9		0		0		6

		289		10		0		0		5

		290		11		0		0		4

		291		8		2		0		7

		292		6		0		0		9

		293		-1		3		0		16

		294		-1		12		0		16

		295		4		5		0		11

		296		3		13		0		12

		297		3		6		0		12

		298		6		8		0		9

		299		6		0		0		9

		300		7		0		0		8

		301		6		0		0		9

		302		5		0		0		10

		303		5		0		0		10

		304		5		6		0		10

		305		6		0		0		9

		306		4		0		0		11

		307		4		13		0		11

		308		6		8		0		9

		309		8		4		0		7

		310		8		0		0		7

		311		1		4		0		14

		312		-3		9		0		18

		313		-7		9		0		22

		314		-4		4		0		19

		315		0		1		0		15

		316		5		0		0		10

		317		7		4		0		8

		318		6		3		0		9

		319		3		2		0		12

		320		6		1		0		9

		321		7		0		0		8

		322		4		0		0		11

		323		4		0		0		11

		324		4		0		0		11

		325		4		0		0		11

		326		3		0		0		12

		327		5		0		0		10

		328		1		0		0		14

		329		-0		0		0		15

		330		-1		0		0		16

		331		1		0		0		14

		332		1		0		0		14

		333		0		0		0		15

		334		-3		0		0		18

		335		-2		3		0		17

		336		1		0		0		14

		337		1		1		0		14

		338		2		0		0		13

		339		-1		0		0		16

		340		-2		0		0		17

		341		-10		1		0		25

		342		-6		3		0		21

		343		2		0		0		13

		344		4		0		0		11

		345		-4		0		0		19

		346		-4		0		0		19

		347		2		0		0		13

		348		-3		0		0		18

		349		-2		0		0		17

		350		-7		3		0		22

		351		-9		1		0		24

		352		1		0		0		14

		353		3		0		0		12

		354		-0		0		0		15

		355		1		0		0		14

		356		-1		0		0		16

		357		-1		0		0		16

		358		-0		0		0		15

		359		2		0		0		13

		360		6		0		0		9

		361		3		0		0		12

		362		-3		1		0		18

		363		3		0		0		12

		364		3		0		0		12

		365		-0		0		0		15
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Blad1

				TM 47		30 m2								Arnes		30 m2

						Latit:										Latit:

				Nyttig		spill								Nyttig		spill

				sol		kWh								sol		kWh

		1		7		0		1		1		1		8		0		1		jan		119		0		jan		123		0

		2		6		0		1		1		2		7		0		2		feb		276		1		feb		290		1

		3		0		0		1		1		3		0		0		3		mar		648		41		mar		719		40

		4		5		0		1		1		4		5		0		4		apr		770		194		apr		843		207

		5		13		0		1		1		5		13		0		5		may		570		74		may		678		692

		6		0		0		1		1		6		0		0		6		jun		439		2		jun		512		524

		7		0		0		1		1		7		0		0		7		jul		418		2		jul		496		572

		8		0		0		1		1		8		0		0		8		aug		490		199		aug		493		335

		9		12		0		1		1		9		12		0		9		sep		543		297		sep		550		262

		10		8		0		1		1		10		7		0		10		oct		438		23		oct		478		18

		11		0		0		1		1		11		0		0		11		nov		199		1		nov		215		1

		12		0		0		1		1		12		0		0		12		dec		80		0		dec		80		0

		13		0		0		1		1		13		0		0

		14		8		0		1		1		14		8		0

		15		0		0		1		1		15		0		0

		16		2		0		1		1		16		1		0

		17		0		0		1		1		17		0		0

		18		0		0		1		1		18		0		0

		19		17		0		1		1		19		17		0

		20		1		0		1		1		20		1		0

		21		2		0		1		1		21		1		0

		22		16		0		1		1		22		17		0

		23		18		0		1		1		23		19		0

		24		6		0		1		1		24		6		0

		25		0		0		1		1		25		0		0

		26		0		0		1		1		26		0		0

		27		0		0		1		1		27		0		0

		28		0		0		1		1		28		0		0

		29		0		0		1		1		29		0		0

		30		0		0		1		1		30		0		0

		31		0		0		1		1		31		0		0

		32		0		0		1		2		32		0		0

		33		0		0		1		2		33		0		0

		34		35		0		1		2		34		35		0

		35		24		0		1		2		35		26		0

		36		27		0		1		2		36		27		0

		37		0		0		1		2		37		-0		0

		38		4		0		1		2		38		6		0

		39		0		0		1		2		39		0		0

		40		0		0		1		2		40		0		0

		41		1		0		1		2		41		2		0

		42		0		0		1		2		42		1		0

		43		0		0		1		2		43		0		0

		44		2		0		1		2		44		1		0

		45		0		0		1		2		45		0		0

		46		0		0		1		2		46		0		0

		47		6		0		1		2		47		6		0

		48		21		0		1		2		48		23		0

		49		28		0		1		2		49		27		0

		50		2		0		1		2		50		3		0

		51		0		0		1		2		51		0		0

		52		0		0		1		2		52		0		0

		53		0		0		1		2		53		0		0

		54		4		0		1		2		54		5		0

		55		8		0		1		2		55		11		0

		56		42		0		1		2		56		44		0

		57		15		0		1		2		57		16		0

		58		57		0		1		2		58		55		0

		59		-0		0		1		2		59		-0		0

		60		21		0		1		3		60		25		0

		61		24		0		1		3		61		30		0

		62		0		0		1		3		62		0		0

		63		38		0		1		3		63		44		0

		64		8		0		1		3		64		11		0

		65		1		0		1		3		65		2		0

		66		13		0		1		3		66		18		0

		67		34		0		1		3		67		40		0

		68		33		0		1		3		68		35		0

		69		36		0		1		3		69		37		0

		70		-0		0		1		3		70		-0		0

		71		1		0		1		3		71		3		0

		72		16		0		1		3		72		19		0

		73		21		0		1		3		73		28		0

		74		50		0		1		3		74		54		0

		75		56		13		1		3		75		52		11

		76		-0		0		1		3		76		-0		0

		77		31		0		1		3		77		40		0

		78		4		0		1		3		78		2		0

		79		9		0		1		3		79		14		0

		80		1		0		1		3		80		3		0

		81		0		0		1		3		81		1		0

		82		6		0		1		3		82		11		0

		83		0		0		1		3		83		0		0

		84		62		15		1		3		84		61		13

		85		46		11		1		3		85		47		8

		86		2		0		1		3		86		3		0

		87		1		0		1		3		87		2		0

		88		35		0		1		3		88		39		0

		89		39		0		1		3		89		42		0

		90		61		0		1		3		90		58		6

		91		20		0		1		4		91		22		0

		92		22		0		1		4		92		28		0

		93		23		0		1		4		93		26		0

		94		61		3		1		4		94		57		5

		95		42		29		1		4		95		46		17

		96		33		1		1		4		96		33		0

		97		-0		0		1		4		97		-0		0

		98		16		0		1		4		98		22		0

		99		11		0		1		4		99		18		0

		100		36		0		1		4		100		42		0

		101		8		0		1		4		101		9		0

		102		54		17		1		4		102		54		21

		103		23		14		1		4		103		23		10

		104		24		39		1		4		104		25		34

		105		28		24		1		4		105		28		19

		106		32		21		1		4		106		33		18

		107		2		0		1		4		107		2		0

		108		58		1		1		4		108		58		7

		109		-0		0		1		4		109		0		0

		110		52		0		1		4		110		57		9

		111		33		6		1		4		111		30		7

		112		26		16		1		4		112		25		15

		113		8		0		1		4		113		20		0

		114		36		0		1		4		114		45		2

		115		14		0		1		4		115		15		0

		116		20		0		1		4		116		21		0

		117		11		0		1		4		117		11		0

		118		6		0		1		4		118		10		0

		119		18		0		1		4		119		34		0

		120		54		20		1		4		120		49		42

		121		28		17		1		5		121		29		37

		122		24		19		1		5		122		24		29

		123		22		22		1		5		123		22		41

		124		24		0		1		5		124		25		25

		125		22		14		1		5		125		21		47

		126		15		0		1		5		126		19		20

		127		13		0		1		5		127		19		36

		128		17		0		1		5		128		20		43

		129		7		0		1		5		129		14		0

		130		14		0		1		5		130		19		0

		131		0		0		1		5		131		-0		0

		132		11		0		1		5		132		21		0

		133		11		0		1		5		133		20		0

		134		29		0		1		5		134		50		17

		135		20		0		1		5		135		23		18

		136		19		0		1		5		136		23		7

		137		30		0		1		5		137		30		43

		138		24		0		1		5		138		22		51

		139		8		0		1		5		139		9		0

		140		30		0		1		5		140		34		51

		141		17		0		1		5		141		16		26

		142		13		0		1		5		142		22		13

		143		19		0		1		5		143		22		18

		144		10		0		1		5		144		5		0

		145		16		0		1		5		145		26		0

		146		25		0		1		5		146		31		8

		147		25		0		1		5		147		20		43

		148		11		0		1		5		148		19		0

		149		28		0		1		5		149		27		45

		150		25		0		1		5		150		24		54

		151		15		0		1		5		151		22		18

		152		12		0		1		6		152		17		0

		153		22		0		1		6		153		26		18

		154		1		0		1		6		154		-0		0

		155		5		0		1		6		155		5		0

		156		19		0		1		6		156		33		0

		157		23		0		1		6		157		36		10

		158		12		0		1		6		158		4		0

		159		19		0		1		6		159		33		0

		160		20		0		1		6		160		22		7

		161		23		0		1		6		161		19		33

		162		21		0		1		6		162		19		46

		163		19		0		1		6		163		17		57

		164		10		0		1		6		164		15		18

		165		19		0		1		6		165		23		45

		166		13		0		1		6		166		13		0

		167		2		0		1		6		167		-0		0

		168		28		0		1		6		168		41		11

		169		14		0		1		6		169		18		6

		170		24		0		1		6		170		19		60

		171		13		0		1		6		171		16		30

		172		10		0		1		6		172		14		0

		173		17		0		1		6		173		17		22

		174		16		0		1		6		174		16		42

		175		4		0		1		6		175		13		0

		176		20		0		1		6		176		19		39

		177		18		0		1		6		177		15		57

		178		12		0		1		6		178		14		16

		179		9		0		1		6		179		13		7

		180		7		0		1		6		180		13		0

		181		8		0		1		6		181		3		0

		182		17		0		1		7		182		26		0

		183		15		0		1		7		183		23		2

		184		26		0		1		7		184		18		49

		185		10		0		1		7		185		12		0

		186		20		0		1		7		186		18		47

		187		18		0		1		7		187		16		60

		188		18		0		1		7		188		15		53

		189		6		0		1		7		189		17		6

		190		12		0		1		7		190		16		25

		191		14		0		1		7		191		16		16

		192		22		0		1		7		192		17		62

		193		6		0		1		7		193		15		1

		194		6		0		1		7		194		8		0

		195		21		0		1		7		195		21		25

		196		5		0		1		7		196		6		0

		197		23		0		1		7		197		24		40

		198		-0		0		1		7		198		-0		0

		199		26		0		1		7		199		31		40

		200		15		0		1		7		200		14		22

		201		12		0		1		7		201		16		11

		202		14		0		1		7		202		16		23

		203		12		0		1		7		203		16		25

		204		1		0		1		7		204		1		0

		205		-0		0		1		7		205		-0		0

		206		17		0		1		7		206		26		0

		207		30		0		1		7		207		36		36

		208		15		0		1		7		208		15		27

		209		10		0		1		7		209		15		0

		210		9		0		1		7		210		7		0

		211		3		0		1		7		211		6		0

		212		17		0		1		7		212		29		0

		213		8		0		1		8		213		2		0

		214		19		0		1		8		214		29		5

		215		7		0		1		8		215		1		0

		216		5		0		1		8		216		3		0

		217		24		0		1		8		217		38		8

		218		17		0		1		8		218		15		20

		219		13		0		1		8		219		15		14

		220		24		0		1		8		220		17		28

		221		20		0		1		8		221		16		21

		222		18		23		1		8		222		17		40

		223		1		0		1		8		223		1		0

		224		6		0		1		8		224		9		0

		225		34		20		1		8		225		33		46

		226		1		0		1		8		226		8		0

		227		27		0		1		8		227		20		6

		228		16		24		1		8		228		17		30

		229		-0		0		1		8		229		-0		0

		230		26		0		1		8		230		27		3

		231		19		13		1		8		231		18		13

		232		15		4		1		8		232		16		5

		233		15		14		1		8		233		16		13

		234		2		0		1		8		234		2		0

		235		27		35		1		8		235		27		29

		236		15		0		1		8		236		11		0

		237		3		0		1		8		237		4		0

		238		7		0		1		8		238		13		0

		239		28		0		1		8		239		32		0

		240		17		0		1		8		240		17		0

		241		43		33		1		8		241		37		27

		242		-0		0		1		8		242		-0		0

		243		33		32		1		8		243		33		26

		244		-0		0		1		9		244		-0		0

		245		37		34		1		9		245		36		33

		246		4		0		1		9		246		4		0

		247		28		2		1		9		247		29		4

		248		0		0		1		9		248		-0		0

		249		4		0		1		9		249		7		0

		250		54		38		1		9		250		55		37

		251		6		0		1		9		251		7		0

		252		36		23		1		9		252		35		24

		253		18		5		1		9		253		16		4

		254		19		41		1		9		254		20		34

		255		18		41		1		9		255		19		33

		256		20		17		1		9		256		20		13

		257		-0		0		1		9		257		-0		0

		258		1		0		1		9		258		2		0

		259		45		0		1		9		259		50		0

		260		-0		0		1		9		260		-0		0

		261		53		0		1		9		261		47		2

		262		23		37		1		9		262		25		29

		263		19		0		1		9		263		18		0

		264		-0		0		1		9		264		0		0

		265		24		0		1		9		265		31		0

		266		37		25		1		9		266		31		24

		267		12		0		1		9		267		10		0

		268		-0		0		1		9		268		-0		0

		269		40		2		1		9		269		42		5

		270		22		24		1		9		270		20		16

		271		26		6		1		9		271		27		3

		272		-0		0		1		9		272		-0		0

		273		0		0		1		9		273		1		0

		274		16		0		1		10		274		23		0

		275		9		0		1		10		275		8		0

		276		56		2		1		10		276		56		3

		277		23		3		1		10		277		24		1

		278		19		0		1		10		278		18		0

		279		-0		0		1		10		279		-0		0

		280		45		14		1		10		280		46		11

		281		8		0		1		10		281		8		0

		282		33		3		1		10		282		34		2

		283		9		0		1		10		283		7		0

		284		-0		0		1		10		284		-0		0

		285		2		0		1		10		285		5		0

		286		18		0		1		10		286		24		0

		287		24		0		1		10		287		27		0

		288		-0		0		1		10		288		-0		0

		289		0		0		1		10		289		1		0

		290		1		0		1		10		290		2		0

		291		7		0		1		10		291		11		0

		292		0		0		1		10		292		0		0

		293		11		0		1		10		293		14		0

		294		39		0		1		10		294		40		0

		295		14		0		1		10		295		16		0

		296		36		0		1		10		296		40		0

		297		18		0		1		10		297		20		0

		298		24		0		1		10		298		28		0

		299		0		0		1		10		299		1		0

		300		0		0		1		10		300		0		0

		301		0		0		1		10		301		0		0

		302		0		0		1		10		302		1		0

		303		0		0		1		10		303		0		0

		304		21		0		1		10		304		24		0

		305		-0		0		1		11		305		-0		0

		306		0		0		1		11		306		0		0

		307		39		0		1		11		307		41		0

		308		21		0		1		11		308		20		0

		309		12		0		1		11		309		14		0

		310		1		0		1		11		310		2		0

		311		13		0		1		11		311		15		0

		312		29		0		1		11		312		29		0

		313		31		0		1		11		313		31		0

		314		16		0		1		11		314		17		0

		315		5		0		1		11		315		5		0

		316		0		0		1		11		316		0		0

		317		12		0		1		11		317		15		0

		318		10		0		1		11		318		12		0

		319		7		0		1		11		319		8		0

		320		3		0		1		11		320		4		0

		321		0		0		1		11		321		0		0

		322		0		0		1		11		322		0		0

		323		0		0		1		11		323		0		0

		324		0		0		1		11		324		0		0

		325		0		0		1		11		325		0		0

		326		1		0		1		11		326		1		0

		327		0		0		1		11		327		0		0

		328		0		0		1		11		328		0		0

		329		0		0		1		11		329		0		0

		330		0		0		1		11		330		0		0

		331		0		0		1		11		331		0		0

		332		0		0		1		11		332		0		0

		333		0		0		1		11		333		0		0

		334		0		0		1		11		334		0		0

		335		14		0		1		12		335		15		0

		336		0		0		1		12		336		0		0

		337		5		0		1		12		337		6		0

		338		0		0		1		12		338		0		0

		339		6		0		1		12		339		6		0

		340		0		0		1		12		340		0		0

		341		6		0		1		12		341		5		0

		342		14		0		1		12		342		14		0

		343		0		0		1		12		343		0		0

		344		0		0		1		12		344		0		0

		345		3		0		1		12		345		3		0

		346		4		0		1		12		346		4		0

		347		0		0		1		12		347		0		0

		348		0		0		1		12		348		0		0

		349		0		0		1		12		349		0		0

		350		13		0		1		12		350		13		0

		351		7		0		1		12		351		6		0

		352		0		0		1		12		352		0		0

		353		0		0		1		12		353		0		0

		354		0		0		1		12		354		0		0

		355		0		0		1		12		355		0		0

		356		0		0		1		12		356		0		0

		357		0		0		1		12		357		0		0

		358		0		0		1		12		358		0		0

		359		0		0		1		12		359		0		0

		360		0		0		1		12		360		0		0

		361		0		0		1		12		361		0		0

		362		6		0		1		12		362		6		0

		363		0		0		1		12		363		0		0

		364		1		0		1		12		364		1		0

		365		0		0		1		12		365		0		0

				4,991		835								5,477		2,653
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		jan		jan

		feb		feb

		mar		mar

		apr		apr

		may		may

		jun		jun

		jul		jul

		aug		aug

		sep		sep

		oct		oct

		nov		nov

		dec		dec



Useful

Overheating

kWh per month

Useful and overheat energy, load adapted collector

119.4543056039

0.1982184251

275.6767854206

0.9936788876

648.0129277994

40.6433572148

770.0308800661

193.8285763167

569.7824354513

74.482144893

439.1635678272

2.0715824958

418.0916750658

1.9881727314

490.270726822

199.4364187762

543.4565672606

297.3068326097

437.6003103339

23.0786054258

199.416449612

0.7662658673

79.9209726543

0.0889265176
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		jan		jan

		feb		feb

		mar		mar

		apr		apr

		may		may

		jun		jun

		jul		jul

		aug		aug

		sep		sep

		oct		oct

		nov		nov

		dec		dec



Useful

Overheating

kWh per month

Useful and overheat energy, flat plate collector

122.6992177161

0.2212448444

289.6404647364

1.0800987705

719.4469742615

40.1801870893

842.6632019088

207.3460152212

677.8469811538

691.8996252895

512.4154744048

523.7428556896

496.1939359408

572.4194485584

493.0813694567

334.535205156

550.2240067936

262.3474417313

478.1108180016

18.1493408962

215.3310545898

0.8492376747

79.5306461036

0.0968144525
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Diagr3

		0.2		0.2		0.2		0.2		0.2

		0.5		0.5		0.5		0.5		0.5

		0.75		0.75		0.75		0.75		0.75

		1		1		1		1		1

		1.25		1.25		1.25		1.25		1.25

		1.5		1.5		1.5		1.5		1.5

		1.75		1.75		1.75		1.75		1.75

		2		2		2		2		2

		2.25		2.25		2.25		2.25		2.25

		2.5		2.5		2.5		2.5		2.5



Slope=30, cutoff=25

Slope=30, cutoff=37

Slope=30 cutoff=47

Slope=30, cutoff=60

Flat plate, slope=30

Calculated solar fraction as function of nominal solar
 fraction at 50 C.  100 % degree day load.
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0.2721365552
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0.4389224055

0.3874410359
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0.6140386299

0.5597747994

0.4722401584

0.419916526

0.7883447947

0.6565489929

0.5816642003

0.5003906351

0.4483341151

0.8199237421

0.6877989929

0.6035536012

0.5121208404

0.4710056837

0.8515026895

0.7190489929

0.6254430021

0.5238510457

0.4862058557
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		Utan lager

				Temp		Slope		Upper		R/C		jan		feb		mar		apr		may		jun		jul		aug		sep		oct		nov		dec		Sum

		Stockholm 1986, slope=45						-		0		11		56		67		108		179		161		151		92		119		54		24		7		1029

		Flat plate, slope=45		50		45		-		0		1		15		20		38		87		77		70		31		51		19		7		1		417

		Slope=90, cutoff=55, R/C=4,8		50		90		55		4.8		1		25		40		84		161		89		106		60		105		33		9		1		714

		Slope=90, cutoff=50, R/C=5		50		90		50		5		1		27		42		86		96		42		49		53		109		34		10		1		550

		Slope=75, cutoff=50, R/C=4		50		75		50		4		1		25		41		88		111		57		62		58		108		33		8		1		593

		Slope=45, cutoff=50, R/C=4		50		45		50		4		0		20		39		83		125		83		81		58		103		30		6		0		628





Blad1

		0		0		0		0		0		0
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Stockholm 1986, slope=45

Flat plate, slope=45

Slope=90, cutoff=55, R/C=4,8

Slope=90, cutoff=50, R/C=5

Slope=75, cutoff=50, R/C=4

Slope=45, cutoff=50, R/C=4

kWh/m2, month

Monthly collector 
output at 50 C
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		No storage, T=50 C																														Calculated useful yearly solar fraction for various loads and nominal solar fractions.

																																Nominal solar fraction= Ratio of nominal output at 50 C (MINSUN calculated) to total load.

												kWh /m2, month																				Useful yearly fraction=Ratio to total load of sum of fractions of monthly outputs that are equal to or

				jan		feb		mar		apr		may		jun		jul		aug		sep		oct		nov		dec		Sum				less than monthly load.

		Stockholm 1986, slope=30		11		56		67		108		179		161		151		92		119		54		24		7		1029						const		degree								Nominal solar fraction

		Sthlm std reference climate		17		33		76		119		171		158		154		126		101		52		21		12		1040						load		day load		20%		50%		75%		100%		125%		150%		175%		200%		225%		250%

		Flat plate, slope=30		2		8		27		48		84		74		75		57		47		18		5		1		446														Useful yearly fraction

		Slope=30, cutoff=25		4		10		5		6		11		11		11		8		6		14		6		3		95				Flat plate, slope=30		100%		0%		20%		49%		59%		63%		66%		69%		71%		73%		74%		75%

		Slope=30, cutoff=37		3		9		26		8		15		15		15		11		32		18		6		2		160				Slope=30, cutoff=25		100%		0%		20%		50%		71%		82%		89%		94%		96%		98%		99%		100%

		Slope=30 cutoff=47		3		9		25		37		17		17		18		26		41		17		5		2		217				Slope=30, cutoff=37		100%		0%		20%		48%		64%		74%		80%		84%		87%		89%		90%		91%

		Slope=30, cutoff=60		2		8		24		42		65		44		48		45		41		16		5		1		341				Slope=30 cutoff=47		100%		0%		20%		49%		64%		74%		78%		80%		82%		84%		85%		87%

		Mareco teflon, cutoff <20,>60																										0				Slope=30, cutoff=60		100%		0%		20%		49%		62%		66%		70%		72%		75%		76%		77%		78%

		Mareco Slp=30, cutoff=45																										0				Mareco teflon, cutoff <20,>60		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

																																Mareco Slp=30, cutoff=45		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

												kWh /m2, month																				Flat plate, slope=30		75%		25%		20%		44%		51%		55%		59%		62%		64%		66%		67%		68%

				jan		feb		mar		apr		may		jun		jul		aug		sep		oct		nov		dec		Sum				Slope=30, cutoff=25		75%		25%		20%		50%		66%		76%		83%		89%		92%		94%		96%		98%

		Stockholm 1986, slope=30		11		56		67		108		179		161		151		92		119		54		24		7		1029				Slope=30, cutoff=37		75%		25%		20%		47%		63%		69%		73%		78%		82%		84%		86%		87%

		Sthlm std reference climate		17		33		76		119		171		158		154		126		101		52		21		12		1040				Slope=30 cutoff=47		75%		25%		20%		48%		61%		69%		71%		73%		75%		78%		80%		82%

		Flat plate, slope=30		1.0		7.0		24.0		44.0		78.0		68.0		69.0		52.0		44.0		16.0		4.0		1.0		408				Slope=30, cutoff=60		75%		25%		20%		47%		55%		59%		63%		66%		68%		70%		71%		72%

		Slope=30, cutoff=25		4		10		5		6		11		11		11		8		6		14		6		3		95				Mareco teflon, slope=30		75%		25%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

		Slope=30, cutoff=37		3		9		26		8		15		15		15		11		32		18		6		2		160				Flat plate, slope=30		50%		50%		20%		37%		43%		48%		51%		54%		57%		60%		61%		62%

		Slope=30 cutoff=47		3		9		25		37		17		17		18		26		41		17		5		2		217				Slope=30, cutoff=25		50%		50%		20%		48%		59%		69%		77%		83%		86%		90%		92%		94%

		Slope=30, cutoff=60		2		8		24		42		65		44		48		45		41		16		5		1		341				Slope=30, cutoff=37		50%		50%		20%		45%		58%		62%		66%		71%		75%		79%		81%		83%

		Mareco teflon, cutoff <20,>60		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0				Slope=30 cutoff=47		50%		50%		20%		45%		56%		62%		65%		67%		69%		71%		73%		76%

		Mareco Slp=30, cutoff=45																														Slope=30, cutoff=60		50%		50%		20%		40%		47%		51%		55%		59%		62%		63%		64%		65%

																																Mareco teflon, slope=30		50%		50%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

										Monthly fraction																						Flat plate, slope=30		25%		75%		19%		29%		35%		40%		43%		46%		50%		53%		54%		55%

				jan		feb		mar		apr		may		jun		jul		aug		sep		oct		nov		dec		Sum				Slope=30, cutoff=25		25%		75%		20%		41%		52%		61%		70%		76%		81%		84%		87%		90%

		Irradiation on collector		2%		3%		7%		11%		16%		15%		15%		12%		10%		5%		2%		1%		100%				Slope=30, cutoff=37		25%		75%		20%		40%		50%		55%		60%		64%		68%		72%		75%		78%

		Flat plate, slope=30		0%		2%		6%		11%		19%		17%		17%		13%		11%		4%		1%		0%		100%				Slope=30 cutoff=47		25%		75%		20%		39%		48%		55%		58%		60%		62%		65%		67%		69%

		Slope=30, cutoff=25		4%		11%		5%		6%		12%		12%		12%		8%		6%		15%		6%		3%		100%				Slope=30, cutoff=60		25%		75%		19%		32%		39%		43%		47%		52%		55%		57%		58%		59%

		Slope=30, cutoff=37		2%		6%		16%		5%		9%		9%		9%		7%		20%		11%		4%		1%		100%				Mareco teflon, slope=30		25%		75%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

		Slope=30 cutoff=47		1%		4%		12%		17%		8%		8%		8%		12%		19%		8%		2%		1%		100%				Flat plate, slope=30		0%		100%		13%		21%		27%		32%		35%		39%		42%		45%		47%		49%

		Slope=30, cutoff=60		1%		2%		7%		12%		19%		13%		14%		13%		12%		5%		1%		0%		100%				Slope=30, cutoff=25		0%		100%		16%		34%		44%		53%		62%		70%		75%		79%		82%		85%

		Mareco teflon, cutoff <20,>60		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%				Slope=30, cutoff=37		0%		100%		17%		32%		42%		48%		53%		57%		61%		66%		69%		72%

		Mareco Slp=30, cutoff=45		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%				Slope=30 cutoff=47		0%		100%		16%		32%		40%		47%		52%		54%		56%		58%		60%		63%

		Constant load		8%		8%		8%		8%		8%		8%		8%		8%		8%		8%		8%		8%		100%				Slope=30, cutoff=60		0%		100%		14%		24%		31%		36%		40%		44%		47%		50%		51%		52%

		Degree day load		17%		15%		14%		10%		4%		1%		0%		1%		3%		7%		12%		15%		100%				Mareco teflon, cutoff <20,>60		0%		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

		combined load, 1:2		85		77		73		56		31		22		18		20		31		46		64		78		600				Mareco Slp=30, cutoff=45		0%		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

																																Mareco cutoff 45 vs flat plate		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

																																Mareco cutoff<20 vs flat plate		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

																																Mareco cutoff 45 vs flat plate		0%		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

																																Mareco cutoff<20 vs flat plate		0%		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%





Blad2

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0



Irradiation on collector

Flat plate, slope=30

Slope=30, cutoff=25

Slope=30, cutoff=37

Slope=30 cutoff=47

Slope=30, cutoff=60

Mareco teflon, cutoff <20,>60

Constant load

Degree day load

Mareco Slp=30, cutoff=45

monthly sum as fraction of yearly sum

Loads and monthly collector 
output at 50 C



Blad3

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0



Slope=30, cutoff=25

Slope=30, cutoff=37

Slope=30 cutoff=47

Slope=30, cutoff=60

Flat plate, slope=30

Calculated solar fraction as function of nominal solar
 fraction at 50 C.  Constant load.

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0



Slope=30, cutoff=25

Slope=30, cutoff=37

Slope=30 cutoff=47

Slope=30, cutoff=60

Flat plate, slope=30

Calculated solar fraction as function of nominal solar
 fraction at 50 C.  100 % degree day load.
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		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0



Sthlm std reference climate

Flat plate, slope=30

Slope=30, cutoff=25

Slope=30, cutoff=37

Slope=30 cutoff=47

Slope=30, cutoff=60

Combined load, 1:2

kWh / m2, month

Irradiation, load and
collector output at 50 C



		Dag		Ta		Sol		VV		Värme

				C		kWh		kWh		kWh						2

		1		6		1		0		9				31		33		538		17%

		2		4		1		0		11				28		61		475		15%

		3		3		0		0		12				31		92		440		14%

		4		-1		1		0		16				30		122		311		10%

		5		-2		3		0		17				31		153		113		4%

		6		2		0		0		13				30		183		43		1%

		7		2		0		0		13				31		214		7		0%

		8		0		0		0		15				31		245		23		1%

		9		-5		3		0		20				30		275		109		3%

		10		-11		1		0		26				31		306		234		7%

		11		1		0		0		14				30		336		372		12%

		12		5		0		0		10				31		367		484		15%

		13		4		0		0		11								3,149		100%

		14		3		1		0		12								3,149

		15		-1		0		0		16

		16		-0		0		0		15

		17		1		0		0		14

		18		-0		0		0		15

		19		-6		4		0		21

		20		-12		0		0		27

		21		-10		0		0		25

		22		-5		5		0		20

		23		-10		5		0		25

		24		-12		1		0		27

		25		-5		0		0		20

		26		-12		0		0		27

		27		-14		0		0		29

		28		-0		0		0		15

		29		-0		0		0		15

		30		0		0		0		15

		31		1		0		0		14		538

		32		-2		0		0		17

		33		-2		0		0		17

		34		-2		11		0		17

		35		-0		7		0		15

		36		-1		8		0		16

		37		1		0		0		14

		38		-2		1		0		17

		39		-3		0		0		18

		40		-1		0		0		16

		41		-3		0		0		18

		42		-4		0		0		19

		43		-7		0		0		22

		44		-4		0		0		19

		45		-7		0		0		22

		46		-12		0		0		27

		47		-15		1		0		30

		48		-10		6		0		25

		49		-12		7		0		27

		50		-0		0		0		15

		51		3		0		0		12

		52		4		0		0		11

		53		4		0		0		11

		54		4		1		0		11

		55		9		2		0		6

		56		6		15		0		9

		57		2		6		0		13

		58		-1		19		0		16

		59		0		0		0		15

		60		3		7		0		12

		61		6		9		0		9

		62		1		0		0		14

		63		1		13		0		14

		64		2		2		0		13

		65		3		0		0		12

		66		4		4		0		11

		67		5		13		0		10

		68		3		13		0		12

		69		4		15		0		11

		70		3		0		0		12

		71		-0		0		0		15

		72		-0		5		0		15

		73		-3		7		0		18

		74		-6		17		0		21

		75		-1		26		0		16

		76		-1		0		0		16

		77		7		12		0		8

		78		5		1		0		10

		79		3		3		0		12

		80		3		0		0		12

		81		2		0		0		13

		82		2		1		0		13

		83		-1		0		0		16

		84		-4		28		0		19

		85		-3		21		0		18

		86		1		1		0		14

		87		-2		0		0		17

		88		-3		13		0		18

		89		-5		14		0		20

		90		-4		24		0		19

		91		-1		9		0		16

		92		-2		8		0		17

		93		-2		7		0		17

		94		-1		23		0		16

		95		-0		26		0		15

		96		2		11		0		13

		97		2		0		0		13

		98		3		6		0		12

		99		4		4		0		11

		100		6		14		0		9

		101		5		3		0		10

		102		10		28		0		5

		103		10		13		0		5

		104		11		18		0		4

		105		6		12		0		9

		106		5		13		0		10

		107		2		0		0		13

		108		3		18		0		12

		109		3		0		0		12

		110		6		22		0		9

		111		6		17		0		9

		112		8		15		0		7

		113		3		4		0		12

		114		3		15		0		12

		115		6		4		0		9

		116		10		7		0		5

		117		9		2		0		6

		118		7		1		0		8

		119		7		10		0		8

		120		8		35		0		7

		121		9		20		0		6

		122		12		14		0		3

		123		11		17		0		4

		124		12		12		0		3

		125		14		19		0		1

		126		16		10		0		0

		127		17		15		0		0

		128		14		18		0		1

		129		11		2		0		4

		130		10		4		0		5

		131		6		0		0		9

		132		7		2		0		8

		133		9		4		0		6

		134		10		26		0		5

		135		11		15		0		4

		136		8		9		0		7

		137		11		22		0		4

		138		11		21		0		4

		139		11		0		0		4

		140		16		24		0		0

		141		16		11		0		0

		142		12		9		0		3

		143		11		10		0		4

		144		10		0		0		5

		145		11		4		0		4

		146		14		11		0		1

		147		13		20		0		2

		148		11		3		0		4

		149		10		21		0		5

		150		12		22		0		3

		151		13		10		0		2

		152		10		3		0		5

		153		12		13		0		3

		154		10		0		0		5

		155		10		0		0		5

		156		12		4		0		3

		157		13		14		0		2

		158		11		1		0		4

		159		13		9		0		2

		160		13		12		0		2

		161		14		17		0		1

		162		15		18		0		0

		163		17		21		0		0

		164		14		8		0		1

		165		11		18		0		4

		166		12		1		0		3

		167		12		0		0		3

		168		17		13		0		0

		169		15		7		0		0

		170		17		24		0		0

		171		20		12		0		0

		172		18		2		0		0

		173		20		11		0		0

		174		21		16		0		0

		175		16		2		0		0

		176		17		16		0		0

		177		20		21		0		0

		178		20		7		0		0

		179		19		4		0		0

		180		16		2		0		0

		181		15		0		0		0

		182		14		4		0		1

		183		13		7		0		2

		184		16		22		0		0

		185		19		2		0		0

		186		21		19		0		0

		187		21		22		0		0

		188		19		20		0		0

		189		17		5		0		0

		190		17		11		0		0

		191		19		8		0		0

		192		21		23		0		0

		193		19		3		0		0

		194		20		2		0		0

		195		21		13		0		0

		196		20		1		0		0

		197		18		17		0		0

		198		15		0		0		0

		199		18		18		0		0

		200		18		9		0		0

		201		17		6		0		0

		202		17		10		0		0

		203		17		10		0		0

		204		13		0		0		2

		205		12		0		0		3

		206		15		1		0		0

		207		18		21		0		0

		208		17		11		0		0

		209		17		3		0		0

		210		17		1		0		0

		211		17		1		0		0

		212		17		6		0		0

		213		15		0		0		0

		214		16		9		0		0

		215		14		0		0		1

		216		15		0		0		0

		217		16		12		0		0

		218		17		11		0		0

		219		18		7		0		0

		220		18		12		0		0

		221		18		9		0		0

		222		19		15		0		0

		223		18		0		0		0

		224		17		0		0		0

		225		17		22		0		0

		226		18		1		0		0

		227		17		6		0		0

		228		20		13		0		0

		229		17		0		0		0

		230		16		5		0		0

		231		17		8		0		0

		232		18		4		0		0

		233		21		8		0		0

		234		17		0		0		0

		235		17		14		0		0

		236		13		2		0		2

		237		10		0		0		5

		238		11		0		0		4

		239		11		6		0		4

		240		11		5		0		4

		241		13		22		0		2

		242		13		0		0		2

		243		15		16		0		0

		244		12		0		0		3

		245		14		18		0		1

		246		14		0		0		1

		247		13		7		0		2

		248		10		0		0		5

		249		8		0		0		7

		250		9		28		0		6

		251		10		1		0		5

		252		13		17		0		2

		253		15		5		0		0

		254		15		15		0		0

		255		15		14		0		0

		256		12		7		0		3

		257		10		0		0		5

		258		11		0		0		4

		259		12		10		0		3

		260		9		0		0		6

		261		9		16		0		6

		262		11		19		0		4

		263		10		4		0		5

		264		10		0		0		5

		265		13		5		0		2

		266		14		18		0		1

		267		14		2		0		1

		268		13		0		0		2

		269		13		11		0		2

		270		10		12		0		5

		271		8		7		0		7

		272		8		0		0		7

		273		7		0		0		8

		274		11		4		0		4

		275		8		1		0		7

		276		7		21		0		8

		277		11		11		0		4

		278		11		7		0		4

		279		11		0		0		4

		280		9		19		0		6

		281		11		2		0		4

		282		12		11		0		3

		283		9		2		0		6

		284		9		0		0		6

		285		9		0		0		6

		286		10		6		0		5

		287		10		8		0		5

		288		9		0		0		6

		289		10		0		0		5

		290		11		0		0		4

		291		8		2		0		7

		292		6		0		0		9

		293		-1		3		0		16

		294		-1		12		0		16

		295		4		5		0		11

		296		3		13		0		12

		297		3		6		0		12

		298		6		8		0		9

		299		6		0		0		9

		300		7		0		0		8

		301		6		0		0		9

		302		5		0		0		10

		303		5		0		0		10

		304		5		6		0		10

		305		6		0		0		9

		306		4		0		0		11

		307		4		13		0		11

		308		6		8		0		9

		309		8		4		0		7

		310		8		0		0		7

		311		1		4		0		14

		312		-3		9		0		18

		313		-7		9		0		22

		314		-4		4		0		19

		315		0		1		0		15

		316		5		0		0		10

		317		7		4		0		8

		318		6		3		0		9

		319		3		2		0		12

		320		6		1		0		9

		321		7		0		0		8

		322		4		0		0		11

		323		4		0		0		11

		324		4		0		0		11

		325		4		0		0		11

		326		3		0		0		12

		327		5		0		0		10

		328		1		0		0		14

		329		-0		0		0		15

		330		-1		0		0		16

		331		1		0		0		14

		332		1		0		0		14

		333		0		0		0		15

		334		-3		0		0		18

		335		-2		3		0		17

		336		1		0		0		14

		337		1		1		0		14

		338		2		0		0		13

		339		-1		0		0		16

		340		-2		0		0		17

		341		-10		1		0		25

		342		-6		3		0		21

		343		2		0		0		13

		344		4		0		0		11

		345		-4		0		0		19

		346		-4		0		0		19

		347		2		0		0		13

		348		-3		0		0		18

		349		-2		0		0		17

		350		-7		3		0		22

		351		-9		1		0		24

		352		1		0		0		14

		353		3		0		0		12

		354		-0		0		0		15

		355		1		0		0		14

		356		-1		0		0		16

		357		-1		0		0		16

		358		-0		0		0		15

		359		2		0		0		13

		360		6		0		0		9

		361		3		0		0		12

		362		-3		1		0		18

		363		3		0		0		12

		364		3		0		0		12

		365		-0		0		0		15
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Blad1

				TM 47		30 m2								Arnes		30 m2

						Latit:										Latit:

				Nyttig		spill								Nyttig		spill

				sol		kWh								sol		kWh

		1		7		0		1		1		1		8		0		1		jan		119		0		jan		123		0

		2		6		0		1		1		2		7		0		2		feb		276		1		feb		290		1

		3		0		0		1		1		3		0		0		3		mar		648		41		mar		719		40

		4		5		0		1		1		4		5		0		4		apr		770		194		apr		843		207

		5		13		0		1		1		5		13		0		5		may		570		74		may		678		692

		6		0		0		1		1		6		0		0		6		jun		439		2		jun		512		524

		7		0		0		1		1		7		0		0		7		jul		418		2		jul		496		572

		8		0		0		1		1		8		0		0		8		aug		490		199		aug		493		335

		9		12		0		1		1		9		12		0		9		sep		543		297		sep		550		262

		10		8		0		1		1		10		7		0		10		oct		438		23		oct		478		18

		11		0		0		1		1		11		0		0		11		nov		199		1		nov		215		1

		12		0		0		1		1		12		0		0		12		dec		80		0		dec		80		0

		13		0		0		1		1		13		0		0

		14		8		0		1		1		14		8		0

		15		0		0		1		1		15		0		0

		16		2		0		1		1		16		1		0

		17		0		0		1		1		17		0		0

		18		0		0		1		1		18		0		0

		19		17		0		1		1		19		17		0

		20		1		0		1		1		20		1		0

		21		2		0		1		1		21		1		0

		22		16		0		1		1		22		17		0

		23		18		0		1		1		23		19		0

		24		6		0		1		1		24		6		0

		25		0		0		1		1		25		0		0

		26		0		0		1		1		26		0		0

		27		0		0		1		1		27		0		0

		28		0		0		1		1		28		0		0

		29		0		0		1		1		29		0		0

		30		0		0		1		1		30		0		0

		31		0		0		1		1		31		0		0

		32		0		0		1		2		32		0		0

		33		0		0		1		2		33		0		0

		34		35		0		1		2		34		35		0

		35		24		0		1		2		35		26		0

		36		27		0		1		2		36		27		0

		37		0		0		1		2		37		-0		0

		38		4		0		1		2		38		6		0

		39		0		0		1		2		39		0		0

		40		0		0		1		2		40		0		0

		41		1		0		1		2		41		2		0

		42		0		0		1		2		42		1		0

		43		0		0		1		2		43		0		0

		44		2		0		1		2		44		1		0

		45		0		0		1		2		45		0		0

		46		0		0		1		2		46		0		0

		47		6		0		1		2		47		6		0

		48		21		0		1		2		48		23		0

		49		28		0		1		2		49		27		0

		50		2		0		1		2		50		3		0

		51		0		0		1		2		51		0		0

		52		0		0		1		2		52		0		0

		53		0		0		1		2		53		0		0

		54		4		0		1		2		54		5		0

		55		8		0		1		2		55		11		0

		56		42		0		1		2		56		44		0

		57		15		0		1		2		57		16		0

		58		57		0		1		2		58		55		0

		59		-0		0		1		2		59		-0		0

		60		21		0		1		3		60		25		0

		61		24		0		1		3		61		30		0

		62		0		0		1		3		62		0		0

		63		38		0		1		3		63		44		0

		64		8		0		1		3		64		11		0

		65		1		0		1		3		65		2		0

		66		13		0		1		3		66		18		0

		67		34		0		1		3		67		40		0

		68		33		0		1		3		68		35		0

		69		36		0		1		3		69		37		0

		70		-0		0		1		3		70		-0		0

		71		1		0		1		3		71		3		0

		72		16		0		1		3		72		19		0

		73		21		0		1		3		73		28		0

		74		50		0		1		3		74		54		0

		75		56		13		1		3		75		52		11

		76		-0		0		1		3		76		-0		0

		77		31		0		1		3		77		40		0

		78		4		0		1		3		78		2		0

		79		9		0		1		3		79		14		0

		80		1		0		1		3		80		3		0

		81		0		0		1		3		81		1		0

		82		6		0		1		3		82		11		0

		83		0		0		1		3		83		0		0

		84		62		15		1		3		84		61		13

		85		46		11		1		3		85		47		8

		86		2		0		1		3		86		3		0

		87		1		0		1		3		87		2		0

		88		35		0		1		3		88		39		0

		89		39		0		1		3		89		42		0

		90		61		0		1		3		90		58		6

		91		20		0		1		4		91		22		0

		92		22		0		1		4		92		28		0

		93		23		0		1		4		93		26		0

		94		61		3		1		4		94		57		5

		95		42		29		1		4		95		46		17

		96		33		1		1		4		96		33		0

		97		-0		0		1		4		97		-0		0

		98		16		0		1		4		98		22		0

		99		11		0		1		4		99		18		0

		100		36		0		1		4		100		42		0

		101		8		0		1		4		101		9		0

		102		54		17		1		4		102		54		21

		103		23		14		1		4		103		23		10

		104		24		39		1		4		104		25		34

		105		28		24		1		4		105		28		19

		106		32		21		1		4		106		33		18

		107		2		0		1		4		107		2		0

		108		58		1		1		4		108		58		7

		109		-0		0		1		4		109		0		0

		110		52		0		1		4		110		57		9

		111		33		6		1		4		111		30		7

		112		26		16		1		4		112		25		15

		113		8		0		1		4		113		20		0

		114		36		0		1		4		114		45		2

		115		14		0		1		4		115		15		0

		116		20		0		1		4		116		21		0

		117		11		0		1		4		117		11		0

		118		6		0		1		4		118		10		0

		119		18		0		1		4		119		34		0

		120		54		20		1		4		120		49		42

		121		28		17		1		5		121		29		37

		122		24		19		1		5		122		24		29

		123		22		22		1		5		123		22		41

		124		24		0		1		5		124		25		25

		125		22		14		1		5		125		21		47

		126		15		0		1		5		126		19		20

		127		13		0		1		5		127		19		36

		128		17		0		1		5		128		20		43

		129		7		0		1		5		129		14		0

		130		14		0		1		5		130		19		0

		131		0		0		1		5		131		-0		0

		132		11		0		1		5		132		21		0

		133		11		0		1		5		133		20		0

		134		29		0		1		5		134		50		17

		135		20		0		1		5		135		23		18

		136		19		0		1		5		136		23		7

		137		30		0		1		5		137		30		43

		138		24		0		1		5		138		22		51

		139		8		0		1		5		139		9		0

		140		30		0		1		5		140		34		51

		141		17		0		1		5		141		16		26

		142		13		0		1		5		142		22		13

		143		19		0		1		5		143		22		18

		144		10		0		1		5		144		5		0

		145		16		0		1		5		145		26		0

		146		25		0		1		5		146		31		8

		147		25		0		1		5		147		20		43

		148		11		0		1		5		148		19		0

		149		28		0		1		5		149		27		45

		150		25		0		1		5		150		24		54

		151		15		0		1		5		151		22		18

		152		12		0		1		6		152		17		0

		153		22		0		1		6		153		26		18

		154		1		0		1		6		154		-0		0

		155		5		0		1		6		155		5		0

		156		19		0		1		6		156		33		0

		157		23		0		1		6		157		36		10

		158		12		0		1		6		158		4		0

		159		19		0		1		6		159		33		0

		160		20		0		1		6		160		22		7

		161		23		0		1		6		161		19		33

		162		21		0		1		6		162		19		46

		163		19		0		1		6		163		17		57

		164		10		0		1		6		164		15		18

		165		19		0		1		6		165		23		45

		166		13		0		1		6		166		13		0

		167		2		0		1		6		167		-0		0

		168		28		0		1		6		168		41		11

		169		14		0		1		6		169		18		6

		170		24		0		1		6		170		19		60

		171		13		0		1		6		171		16		30

		172		10		0		1		6		172		14		0

		173		17		0		1		6		173		17		22

		174		16		0		1		6		174		16		42

		175		4		0		1		6		175		13		0

		176		20		0		1		6		176		19		39

		177		18		0		1		6		177		15		57

		178		12		0		1		6		178		14		16

		179		9		0		1		6		179		13		7

		180		7		0		1		6		180		13		0

		181		8		0		1		6		181		3		0

		182		17		0		1		7		182		26		0

		183		15		0		1		7		183		23		2

		184		26		0		1		7		184		18		49

		185		10		0		1		7		185		12		0

		186		20		0		1		7		186		18		47

		187		18		0		1		7		187		16		60

		188		18		0		1		7		188		15		53

		189		6		0		1		7		189		17		6

		190		12		0		1		7		190		16		25

		191		14		0		1		7		191		16		16

		192		22		0		1		7		192		17		62

		193		6		0		1		7		193		15		1

		194		6		0		1		7		194		8		0

		195		21		0		1		7		195		21		25

		196		5		0		1		7		196		6		0

		197		23		0		1		7		197		24		40

		198		-0		0		1		7		198		-0		0

		199		26		0		1		7		199		31		40

		200		15		0		1		7		200		14		22

		201		12		0		1		7		201		16		11

		202		14		0		1		7		202		16		23

		203		12		0		1		7		203		16		25

		204		1		0		1		7		204		1		0

		205		-0		0		1		7		205		-0		0

		206		17		0		1		7		206		26		0

		207		30		0		1		7		207		36		36

		208		15		0		1		7		208		15		27

		209		10		0		1		7		209		15		0

		210		9		0		1		7		210		7		0

		211		3		0		1		7		211		6		0

		212		17		0		1		7		212		29		0

		213		8		0		1		8		213		2		0

		214		19		0		1		8		214		29		5

		215		7		0		1		8		215		1		0

		216		5		0		1		8		216		3		0

		217		24		0		1		8		217		38		8

		218		17		0		1		8		218		15		20

		219		13		0		1		8		219		15		14

		220		24		0		1		8		220		17		28

		221		20		0		1		8		221		16		21

		222		18		23		1		8		222		17		40

		223		1		0		1		8		223		1		0

		224		6		0		1		8		224		9		0

		225		34		20		1		8		225		33		46

		226		1		0		1		8		226		8		0

		227		27		0		1		8		227		20		6

		228		16		24		1		8		228		17		30

		229		-0		0		1		8		229		-0		0

		230		26		0		1		8		230		27		3

		231		19		13		1		8		231		18		13

		232		15		4		1		8		232		16		5

		233		15		14		1		8		233		16		13

		234		2		0		1		8		234		2		0

		235		27		35		1		8		235		27		29

		236		15		0		1		8		236		11		0

		237		3		0		1		8		237		4		0

		238		7		0		1		8		238		13		0

		239		28		0		1		8		239		32		0

		240		17		0		1		8		240		17		0

		241		43		33		1		8		241		37		27

		242		-0		0		1		8		242		-0		0

		243		33		32		1		8		243		33		26

		244		-0		0		1		9		244		-0		0

		245		37		34		1		9		245		36		33

		246		4		0		1		9		246		4		0

		247		28		2		1		9		247		29		4

		248		0		0		1		9		248		-0		0

		249		4		0		1		9		249		7		0

		250		54		38		1		9		250		55		37

		251		6		0		1		9		251		7		0

		252		36		23		1		9		252		35		24

		253		18		5		1		9		253		16		4

		254		19		41		1		9		254		20		34

		255		18		41		1		9		255		19		33

		256		20		17		1		9		256		20		13

		257		-0		0		1		9		257		-0		0

		258		1		0		1		9		258		2		0

		259		45		0		1		9		259		50		0

		260		-0		0		1		9		260		-0		0

		261		53		0		1		9		261		47		2

		262		23		37		1		9		262		25		29

		263		19		0		1		9		263		18		0

		264		-0		0		1		9		264		0		0

		265		24		0		1		9		265		31		0

		266		37		25		1		9		266		31		24

		267		12		0		1		9		267		10		0

		268		-0		0		1		9		268		-0		0

		269		40		2		1		9		269		42		5

		270		22		24		1		9		270		20		16

		271		26		6		1		9		271		27		3

		272		-0		0		1		9		272		-0		0

		273		0		0		1		9		273		1		0

		274		16		0		1		10		274		23		0

		275		9		0		1		10		275		8		0

		276		56		2		1		10		276		56		3

		277		23		3		1		10		277		24		1

		278		19		0		1		10		278		18		0

		279		-0		0		1		10		279		-0		0

		280		45		14		1		10		280		46		11

		281		8		0		1		10		281		8		0

		282		33		3		1		10		282		34		2

		283		9		0		1		10		283		7		0

		284		-0		0		1		10		284		-0		0

		285		2		0		1		10		285		5		0

		286		18		0		1		10		286		24		0

		287		24		0		1		10		287		27		0

		288		-0		0		1		10		288		-0		0

		289		0		0		1		10		289		1		0

		290		1		0		1		10		290		2		0

		291		7		0		1		10		291		11		0

		292		0		0		1		10		292		0		0

		293		11		0		1		10		293		14		0

		294		39		0		1		10		294		40		0

		295		14		0		1		10		295		16		0

		296		36		0		1		10		296		40		0

		297		18		0		1		10		297		20		0

		298		24		0		1		10		298		28		0

		299		0		0		1		10		299		1		0

		300		0		0		1		10		300		0		0

		301		0		0		1		10		301		0		0

		302		0		0		1		10		302		1		0

		303		0		0		1		10		303		0		0

		304		21		0		1		10		304		24		0

		305		-0		0		1		11		305		-0		0

		306		0		0		1		11		306		0		0

		307		39		0		1		11		307		41		0

		308		21		0		1		11		308		20		0

		309		12		0		1		11		309		14		0

		310		1		0		1		11		310		2		0

		311		13		0		1		11		311		15		0

		312		29		0		1		11		312		29		0

		313		31		0		1		11		313		31		0

		314		16		0		1		11		314		17		0

		315		5		0		1		11		315		5		0

		316		0		0		1		11		316		0		0

		317		12		0		1		11		317		15		0

		318		10		0		1		11		318		12		0

		319		7		0		1		11		319		8		0

		320		3		0		1		11		320		4		0

		321		0		0		1		11		321		0		0

		322		0		0		1		11		322		0		0

		323		0		0		1		11		323		0		0

		324		0		0		1		11		324		0		0

		325		0		0		1		11		325		0		0

		326		1		0		1		11		326		1		0

		327		0		0		1		11		327		0		0

		328		0		0		1		11		328		0		0

		329		0		0		1		11		329		0		0

		330		0		0		1		11		330		0		0

		331		0		0		1		11		331		0		0

		332		0		0		1		11		332		0		0

		333		0		0		1		11		333		0		0

		334		0		0		1		11		334		0		0

		335		14		0		1		12		335		15		0

		336		0		0		1		12		336		0		0

		337		5		0		1		12		337		6		0

		338		0		0		1		12		338		0		0

		339		6		0		1		12		339		6		0

		340		0		0		1		12		340		0		0

		341		6		0		1		12		341		5		0

		342		14		0		1		12		342		14		0

		343		0		0		1		12		343		0		0

		344		0		0		1		12		344		0		0

		345		3		0		1		12		345		3		0

		346		4		0		1		12		346		4		0

		347		0		0		1		12		347		0		0

		348		0		0		1		12		348		0		0

		349		0		0		1		12		349		0		0

		350		13		0		1		12		350		13		0

		351		7		0		1		12		351		6		0

		352		0		0		1		12		352		0		0

		353		0		0		1		12		353		0		0

		354		0		0		1		12		354		0		0

		355		0		0		1		12		355		0		0

		356		0		0		1		12		356		0		0

		357		0		0		1		12		357		0		0

		358		0		0		1		12		358		0		0

		359		0		0		1		12		359		0		0

		360		0		0		1		12		360		0		0

		361		0		0		1		12		361		0		0

		362		6		0		1		12		362		6		0

		363		0		0		1		12		363		0		0

		364		1		0		1		12		364		1		0

		365		0		0		1		12		365		0		0

				4,991		835								5,477		2,653





Blad1

		jan		jan

		feb		feb

		mar		mar

		apr		apr

		may		may

		jun		jun

		jul		jul

		aug		aug

		sep		sep

		oct		oct

		nov		nov

		dec		dec



Useful

Overheating

kWh per month

Useful and overheat energy, load adapted collector

119.4543056039

0.1982184251

275.6767854206

0.9936788876

648.0129277994

40.6433572148

770.0308800661

193.8285763167

569.7824354513

74.482144893

439.1635678272

2.0715824958

418.0916750658

1.9881727314

490.270726822

199.4364187762

543.4565672606

297.3068326097

437.6003103339

23.0786054258

199.416449612

0.7662658673

79.9209726543

0.0889265176



Blad2

		jan		jan

		feb		feb

		mar		mar

		apr		apr

		may		may

		jun		jun

		jul		jul

		aug		aug

		sep		sep

		oct		oct

		nov		nov

		dec		dec



Useful

Overheating

kWh per month

Useful and overheat energy, flat plate collector

122.6992177161

0.2212448444

289.6404647364

1.0800987705

719.4469742615

40.1801870893

842.6632019088

207.3460152212

677.8469811538

691.8996252895

512.4154744048

523.7428556896

496.1939359408

572.4194485584

493.0813694567

334.535205156

550.2240067936

262.3474417313

478.1108180016

18.1493408962

215.3310545898

0.8492376747

79.5306461036

0.0968144525
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Diagr3
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Flat plate, slope=30

Slope=30, cutoff=60

Slope=30 cutoff=47

Slope=30, cutoff=37

Slope=30, cutoff=25

m2 collector area

kWh useful energy

Annual output for a combimed load of 3000 kWh DHW and 6000 kWh degree day load,  load temperature 50 C

2764.9121423147

2744.9121423147
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Blad1

		

		Utan lager

				Temp		Slope		Upper		R/C		jan		feb		mar		apr		may		jun		jul		aug		sep		oct		nov		dec		Sum

		Stockholm 1986, slope=45						-		0		11		56		67		108		179		161		151		92		119		54		24		7		1029

		Flat plate, slope=45		50		45		-		0		1		15		20		38		87		77		70		31		51		19		7		1		417

		Slope=90, cutoff=55, R/C=4,8		50		90		55		4.8		1		25		40		84		161		89		106		60		105		33		9		1		714

		Slope=90, cutoff=50, R/C=5		50		90		50		5		1		27		42		86		96		42		49		53		109		34		10		1		550

		Slope=75, cutoff=50, R/C=4		50		75		50		4		1		25		41		88		111		57		62		58		108		33		8		1		593

		Slope=45, cutoff=50, R/C=4		50		45		50		4		0		20		39		83		125		83		81		58		103		30		6		0		628





Blad1

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0



Stockholm 1986, slope=45

Flat plate, slope=45

Slope=90, cutoff=55, R/C=4,8

Slope=90, cutoff=50, R/C=5

Slope=75, cutoff=50, R/C=4

Slope=45, cutoff=50, R/C=4

kWh/m2, month

Monthly collector 
output at 50 C



Blad2

		No storage, T=50 C																														Calculated useful yearly solar fraction for various loads and nominal solar fractions.

																																Nominal solar fraction= Ratio of nominal output at 50 C (MINSUN calculated) to total load.

												kWh /m2, month																				Useful yearly fraction=Ratio to total load of sum of fractions of monthly outputs that are equal to or

				jan		feb		mar		apr		may		jun		jul		aug		sep		oct		nov		dec		Sum				less than monthly load.

		Stockholm 1986, slope=45		11		56		67		108		179		161		151		92		119		54		24		7		1029						const		degree								Nominal solar fraction														Square

		Sthlm std reference climate		17		33		76		119		171		158		154		126		101		52		21		12		1040						load		day load		20%		50%		75%		100%		125%		150%		175%		200%		225%		250%		meters		10		20		30		40		50		60		70		80		90		100

		Flat plate, slope=30		1.0		7.0		24.0		44.0		78.0		68.0		69.0		52.0		44.0		16.0		4.0		1.0		408														Useful yearly fraction																3000		kWh

		Slope=30, cutoff=25		4		10		5		6		11		11		11		8		6		14		6		3		95				Flat plate, slope=30		100%		0%		20%		49%		59%		63%		66%		69%		71%		73%		74%		75%		7.4

		Slope=30, cutoff=37		3		9		26		8		15		15		15		11		32		18		6		2		160				Slope=30, cutoff=25		100%		0%		20%		50%		71%		82%		89%		94%		96%		98%		99%		100%		31.6

		Slope=30 cutoff=47		3		9		25		37		17		17		18		26		41		17		5		2		217				Slope=30, cutoff=37		100%		0%		20%		48%		64%		74%		80%		84%		87%		89%		90%		91%		18.8

		Slope=30, cutoff=60		2		8		24		42		65		44		48		45		41		16		5		1		341				Slope=30 cutoff=47		100%		0%		20%		49%		64%		74%		78%		80%		82%		84%		85%		87%		13.8

		Mareco teflon, cutoff <20,>60																										0				Slope=30, cutoff=60		100%		0%		20%		49%		62%		66%		70%		72%		75%		76%		77%		78%		8.8

		Mareco Slp=30, cutoff=45																										0				Mareco teflon, cutoff <20,>60		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

																																Mareco Slp=30, cutoff=45		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

												kWh /m2, month																				Flat plate, slope=30		75%		25%		20%		44%		51%		55%		59%		62%		64%		66%		67%		68%

				jan		feb		mar		apr		may		jun		jul		aug		sep		oct		nov		dec		Sum				Slope=30, cutoff=25		75%		25%		20%		50%		66%		76%		83%		89%		92%		94%		96%		98%

		Stockholm 1986, slope=45		11		56		67		108		179		161		151		92		119		54		24		7		1029				Slope=30, cutoff=37		75%		25%		20%		47%		63%		69%		73%		78%		82%		84%		86%		87%

		Sthlm std reference climate		17		33		76		119		171		158		154		126		101		52		21		12		1040				Slope=30 cutoff=47		75%		25%		20%		48%		61%		69%		71%		73%		75%		78%		80%		82%

		Flat plate, slope=30		1.0		7.0		24.0		44.0		78.0		68.0		69.0		52.0		44.0		16.0		4.0		1.0		408				Slope=30, cutoff=60		75%		25%		20%		47%		55%		59%		63%		66%		68%		70%		71%		72%

		Slope=30, cutoff=25		4		10		5		6		11		11		11		8		6		14		6		3		95				Mareco teflon, slope=30		75%		25%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

		Slope=30, cutoff=37		3		9		26		8		15		15		15		11		32		18		6		2		160				Flat plate, slope=30		50%		50%		20%		37%		43%		48%		51%		54%		57%		60%		61%		62%

		Slope=30 cutoff=47		3		9		25		37		17		17		18		26		41		17		5		2		217				Slope=30, cutoff=25		50%		50%		20%		48%		59%		69%		77%		83%		86%		90%		92%		94%

		Slope=30, cutoff=60		2		8		24		42		65		44		48		45		41		16		5		1		341				Slope=30, cutoff=37		50%		50%		20%		45%		58%		62%		66%		71%		75%		79%		81%		83%

		Mareco teflon, cutoff <20,>60		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0				Slope=30 cutoff=47		50%		50%		20%		45%		56%		62%		65%		67%		69%		71%		73%		76%

		Mareco Slp=30, cutoff=45																														Slope=30, cutoff=60		50%		50%		20%		40%		47%		51%		55%		59%		62%		63%		64%		65%

																																Mareco teflon, slope=30		50%		50%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

										Monthly fraction																						Flat plate, slope=30		25%		75%		19%		29%		35%		40%		43%		46%		50%		53%		54%		55%

				jan		feb		mar		apr		may		jun		jul		aug		sep		oct		nov		dec		Sum				Slope=30, cutoff=25		25%		75%		20%		41%		52%		61%		70%		76%		81%		84%		87%		90%

		Irradiation on collector		2%		3%		7%		11%		16%		15%		15%		12%		10%		5%		2%		1%		100%				Slope=30, cutoff=37		25%		75%		20%		40%		50%		55%		60%		64%		68%		72%		75%		78%

		Flat plate, slope=30		0%		2%		6%		11%		19%		17%		17%		13%		11%		4%		1%		0%		100%				Slope=30 cutoff=47		25%		75%		20%		39%		48%		55%		58%		60%		62%		65%		67%		69%

		Slope=30, cutoff=25		4%		11%		5%		6%		12%		12%		12%		8%		6%		15%		6%		3%		100%				Slope=30, cutoff=60		25%		75%		19%		32%		39%		43%		47%		52%		55%		57%		58%		59%

		Slope=30, cutoff=37		2%		6%		16%		5%		9%		9%		9%		7%		20%		11%		4%		1%		100%				Mareco teflon, slope=30		25%		75%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

		Slope=30 cutoff=47		1%		4%		12%		17%		8%		8%		8%		12%		19%		8%		2%		1%		100%				Flat plate, slope=30		0%		100%		13%		21%		27%		32%		35%		39%		42%		45%		47%		49%

		Slope=30, cutoff=60		1%		2%		7%		12%		19%		13%		14%		13%		12%		5%		1%		0%		100%				Slope=30, cutoff=25		0%		100%		16%		34%		44%		53%		62%		70%		75%		79%		82%		85%

		Mareco teflon, cutoff <20,>60		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%				Slope=30, cutoff=37		0%		100%		17%		32%		42%		48%		53%		57%		61%		66%		69%		72%

		Mareco Slp=30, cutoff=45		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%				Slope=30 cutoff=47		0%		100%		16%		32%		40%		47%		52%		54%		56%		58%		60%		63%

		Constant load		8%		8%		8%		8%		8%		8%		8%		8%		8%		8%		8%		8%		100%				Slope=30, cutoff=60		0%		100%		14%		24%		31%		36%		40%		44%		47%		50%		51%		52%

		Degree day load		17%		15%		14%		10%		4%		1%		0%		1%		3%		7%		12%		15%		100%				Mareco teflon, cutoff <20,>60		0%		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

		Constant load, 3000 kWh		250		250		250		250		250		250		250		250		250		250		250		250		3000				Mareco Slp=30, cutoff=45		0%		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

		Degree day load, 6000 kWh		1025.0678408654		904.3227978706		837.5245612019		592.5621778224		215.7080694651		81.2028521931		14.0713988289		43.9298218276		208.0542479214		446.2408282053		708.1871005786		923.1283032196		6000

		Combined load, 3000+6000		1275.0678408654		1154.3227978706		1087.5245612019		842.5621778224		465.7080694651		331.2028521931		264.0713988289		293.9298218277		458.0542479214		696.2408282053		958.1871005786		1173.1283032196		9000

				5		10		15		20		25		30		35		40		45		50

		Flat plate, slope=30		1705		2030		2185		2260		2325		2390		2455		2490		2520		2550

		Slope=30, cutoff=25		475		950		1425		1870		2200		2390		2550		2700		2790		2850

		Slope=30, cutoff=37		800		1520		2010		2280		2450		2570		2635		2690		2725		2750

		Slope=30 cutoff=47		1085		1880		2285		2380		2475		2550		2600		2650		2700		2750

		Slope=30, cutoff=60		1630		2060		2230		2320		2400		2480		2530		2570		2610		2650

				10		20		30		40		50		60		70		80		100		150		200

		Flat plate, slope=30		1533		2216		2712		2959		3089		3219		3349		3479		3739		4244		4452

		Slope=30, cutoff=25		789		1435		1975		2369		2709		3049		3389		3729		4306		5014		5452

		Slope=30, cutoff=37		1217		2003		2629		2967		3247		3527		3807		4039		4439		4802		5052

		Slope=30 cutoff=47		1497		2376		2922		3199		3389		3579		3769		3959		4339		4802		5052

		Slope=30, cutoff=60		1543		2276		2802		3079		3239		3399		3559		3719		4039		4502		4652

				10		20		30		40		50		60		70		80		100		150		200

		Flat plate, slope=30		2765		3716		4246		4776		5089		5219		5349		5479		5739		6389		6794

		Slope=30, cutoff=25		950		1900		2784		3489		4051		4451		4851		5229		5909		7206		7864

		Slope=30, cutoff=37		1600		2982		3957		4669		4997		5277		5557		5837		6397		7244		7552

		Slope=30 cutoff=47		2170		3647		4486		5096		5389		5579		5769		5959		6339		7094		7552

		Slope=30, cutoff=60		2745		3773		4336		4896		5239		5399		5559		5719		6039		6794		7152





Blad2
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Slope=30, cutoff=25

Slope=30, cutoff=37

Slope=30 cutoff=47

Slope=30, cutoff=60

Flat plate, slope=30

Calculated solar fraction as function of nominal solar
 fraction at 50 C.  Constant load.
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Blad3

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0



Slope=30, cutoff=25

Slope=30, cutoff=37

Slope=30 cutoff=47

Slope=30, cutoff=60

Flat plate, slope=30

Calculated solar fraction as function of nominal solar
 fraction at 50 C.  100 % degree day load.
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Flat plate, slope=30

Slope=30, cutoff=60

Slope=30 cutoff=47

Slope=30, cutoff=37

Slope=30, cutoff=25

m2 collector area

kWh useful energy

Annual output for a combimed load of 3000 kWh DHW and 6000 kWh degree day load,  load temperature 50 C



		Dag		Ta		Sol		VV		Värme

				C		kWh		kWh		kWh						2

		1		6		1		0		9				31		33		538		17%

		2		4		1		0		11				28		61		475		15%

		3		3		0		0		12				31		92		440		14%

		4		-1		1		0		16				30		122		311		10%

		5		-2		3		0		17				31		153		113		4%

		6		2		0		0		13				30		183		43		1%

		7		2		0		0		13				31		214		7		0%

		8		0		0		0		15				31		245		23		1%

		9		-5		3		0		20				30		275		109		3%

		10		-11		1		0		26				31		306		234		7%

		11		1		0		0		14				30		336		372		12%

		12		5		0		0		10				31		367		484		15%

		13		4		0		0		11								3,149		100%

		14		3		1		0		12								3,149

		15		-1		0		0		16

		16		-0		0		0		15

		17		1		0		0		14

		18		-0		0		0		15

		19		-6		4		0		21

		20		-12		0		0		27

		21		-10		0		0		25

		22		-5		5		0		20

		23		-10		5		0		25

		24		-12		1		0		27

		25		-5		0		0		20

		26		-12		0		0		27

		27		-14		0		0		29

		28		-0		0		0		15

		29		-0		0		0		15

		30		0		0		0		15

		31		1		0		0		14		538

		32		-2		0		0		17

		33		-2		0		0		17

		34		-2		11		0		17

		35		-0		7		0		15

		36		-1		8		0		16

		37		1		0		0		14

		38		-2		1		0		17

		39		-3		0		0		18

		40		-1		0		0		16

		41		-3		0		0		18

		42		-4		0		0		19

		43		-7		0		0		22

		44		-4		0		0		19

		45		-7		0		0		22

		46		-12		0		0		27

		47		-15		1		0		30

		48		-10		6		0		25

		49		-12		7		0		27

		50		-0		0		0		15

		51		3		0		0		12

		52		4		0		0		11

		53		4		0		0		11

		54		4		1		0		11

		55		9		2		0		6

		56		6		15		0		9

		57		2		6		0		13

		58		-1		19		0		16

		59		0		0		0		15

		60		3		7		0		12

		61		6		9		0		9

		62		1		0		0		14

		63		1		13		0		14

		64		2		2		0		13

		65		3		0		0		12

		66		4		4		0		11

		67		5		13		0		10

		68		3		13		0		12

		69		4		15		0		11

		70		3		0		0		12

		71		-0		0		0		15

		72		-0		5		0		15

		73		-3		7		0		18

		74		-6		17		0		21

		75		-1		26		0		16

		76		-1		0		0		16

		77		7		12		0		8

		78		5		1		0		10

		79		3		3		0		12

		80		3		0		0		12

		81		2		0		0		13

		82		2		1		0		13

		83		-1		0		0		16

		84		-4		28		0		19

		85		-3		21		0		18

		86		1		1		0		14

		87		-2		0		0		17

		88		-3		13		0		18

		89		-5		14		0		20

		90		-4		24		0		19

		91		-1		9		0		16

		92		-2		8		0		17

		93		-2		7		0		17

		94		-1		23		0		16

		95		-0		26		0		15

		96		2		11		0		13

		97		2		0		0		13

		98		3		6		0		12

		99		4		4		0		11

		100		6		14		0		9

		101		5		3		0		10

		102		10		28		0		5

		103		10		13		0		5

		104		11		18		0		4

		105		6		12		0		9

		106		5		13		0		10

		107		2		0		0		13

		108		3		18		0		12

		109		3		0		0		12

		110		6		22		0		9

		111		6		17		0		9

		112		8		15		0		7

		113		3		4		0		12

		114		3		15		0		12

		115		6		4		0		9

		116		10		7		0		5

		117		9		2		0		6

		118		7		1		0		8

		119		7		10		0		8

		120		8		35		0		7

		121		9		20		0		6

		122		12		14		0		3

		123		11		17		0		4

		124		12		12		0		3

		125		14		19		0		1

		126		16		10		0		0

		127		17		15		0		0

		128		14		18		0		1

		129		11		2		0		4

		130		10		4		0		5

		131		6		0		0		9

		132		7		2		0		8

		133		9		4		0		6

		134		10		26		0		5

		135		11		15		0		4

		136		8		9		0		7

		137		11		22		0		4

		138		11		21		0		4

		139		11		0		0		4

		140		16		24		0		0

		141		16		11		0		0

		142		12		9		0		3

		143		11		10		0		4

		144		10		0		0		5

		145		11		4		0		4

		146		14		11		0		1

		147		13		20		0		2

		148		11		3		0		4

		149		10		21		0		5

		150		12		22		0		3

		151		13		10		0		2

		152		10		3		0		5

		153		12		13		0		3

		154		10		0		0		5

		155		10		0		0		5

		156		12		4		0		3

		157		13		14		0		2

		158		11		1		0		4

		159		13		9		0		2

		160		13		12		0		2

		161		14		17		0		1

		162		15		18		0		0

		163		17		21		0		0

		164		14		8		0		1

		165		11		18		0		4

		166		12		1		0		3

		167		12		0		0		3

		168		17		13		0		0

		169		15		7		0		0

		170		17		24		0		0

		171		20		12		0		0

		172		18		2		0		0

		173		20		11		0		0

		174		21		16		0		0

		175		16		2		0		0

		176		17		16		0		0

		177		20		21		0		0

		178		20		7		0		0

		179		19		4		0		0

		180		16		2		0		0

		181		15		0		0		0

		182		14		4		0		1

		183		13		7		0		2

		184		16		22		0		0

		185		19		2		0		0

		186		21		19		0		0

		187		21		22		0		0

		188		19		20		0		0

		189		17		5		0		0

		190		17		11		0		0

		191		19		8		0		0

		192		21		23		0		0

		193		19		3		0		0

		194		20		2		0		0

		195		21		13		0		0

		196		20		1		0		0

		197		18		17		0		0

		198		15		0		0		0

		199		18		18		0		0

		200		18		9		0		0

		201		17		6		0		0

		202		17		10		0		0

		203		17		10		0		0

		204		13		0		0		2

		205		12		0		0		3

		206		15		1		0		0

		207		18		21		0		0

		208		17		11		0		0

		209		17		3		0		0

		210		17		1		0		0

		211		17		1		0		0

		212		17		6		0		0

		213		15		0		0		0

		214		16		9		0		0

		215		14		0		0		1

		216		15		0		0		0

		217		16		12		0		0

		218		17		11		0		0

		219		18		7		0		0

		220		18		12		0		0

		221		18		9		0		0

		222		19		15		0		0

		223		18		0		0		0

		224		17		0		0		0

		225		17		22		0		0

		226		18		1		0		0

		227		17		6		0		0

		228		20		13		0		0

		229		17		0		0		0

		230		16		5		0		0

		231		17		8		0		0

		232		18		4		0		0

		233		21		8		0		0

		234		17		0		0		0

		235		17		14		0		0

		236		13		2		0		2

		237		10		0		0		5

		238		11		0		0		4

		239		11		6		0		4

		240		11		5		0		4

		241		13		22		0		2

		242		13		0		0		2

		243		15		16		0		0

		244		12		0		0		3

		245		14		18		0		1

		246		14		0		0		1

		247		13		7		0		2

		248		10		0		0		5

		249		8		0		0		7

		250		9		28		0		6

		251		10		1		0		5

		252		13		17		0		2

		253		15		5		0		0

		254		15		15		0		0

		255		15		14		0		0

		256		12		7		0		3

		257		10		0		0		5

		258		11		0		0		4

		259		12		10		0		3

		260		9		0		0		6

		261		9		16		0		6

		262		11		19		0		4

		263		10		4		0		5

		264		10		0		0		5

		265		13		5		0		2

		266		14		18		0		1

		267		14		2		0		1

		268		13		0		0		2

		269		13		11		0		2

		270		10		12		0		5

		271		8		7		0		7

		272		8		0		0		7

		273		7		0		0		8

		274		11		4		0		4

		275		8		1		0		7

		276		7		21		0		8

		277		11		11		0		4

		278		11		7		0		4

		279		11		0		0		4

		280		9		19		0		6

		281		11		2		0		4

		282		12		11		0		3

		283		9		2		0		6

		284		9		0		0		6

		285		9		0		0		6

		286		10		6		0		5

		287		10		8		0		5

		288		9		0		0		6

		289		10		0		0		5

		290		11		0		0		4

		291		8		2		0		7

		292		6		0		0		9

		293		-1		3		0		16

		294		-1		12		0		16

		295		4		5		0		11

		296		3		13		0		12

		297		3		6		0		12

		298		6		8		0		9

		299		6		0		0		9

		300		7		0		0		8

		301		6		0		0		9

		302		5		0		0		10

		303		5		0		0		10

		304		5		6		0		10

		305		6		0		0		9

		306		4		0		0		11

		307		4		13		0		11

		308		6		8		0		9

		309		8		4		0		7

		310		8		0		0		7

		311		1		4		0		14

		312		-3		9		0		18

		313		-7		9		0		22

		314		-4		4		0		19

		315		0		1		0		15

		316		5		0		0		10

		317		7		4		0		8

		318		6		3		0		9

		319		3		2		0		12

		320		6		1		0		9

		321		7		0		0		8

		322		4		0		0		11

		323		4		0		0		11

		324		4		0		0		11

		325		4		0		0		11

		326		3		0		0		12

		327		5		0		0		10

		328		1		0		0		14

		329		-0		0		0		15

		330		-1		0		0		16

		331		1		0		0		14

		332		1		0		0		14

		333		0		0		0		15

		334		-3		0		0		18

		335		-2		3		0		17

		336		1		0		0		14

		337		1		1		0		14

		338		2		0		0		13

		339		-1		0		0		16

		340		-2		0		0		17

		341		-10		1		0		25

		342		-6		3		0		21

		343		2		0		0		13

		344		4		0		0		11

		345		-4		0		0		19

		346		-4		0		0		19

		347		2		0		0		13

		348		-3		0		0		18

		349		-2		0		0		17

		350		-7		3		0		22

		351		-9		1		0		24

		352		1		0		0		14

		353		3		0		0		12

		354		-0		0		0		15

		355		1		0		0		14

		356		-1		0		0		16

		357		-1		0		0		16

		358		-0		0		0		15

		359		2		0		0		13

		360		6		0		0		9

		361		3		0		0		12

		362		-3		1		0		18

		363		3		0		0		12

		364		3		0		0		12

		365		-0		0		0		15






_1018366761.xls
Diagr5

		jan		jan		jan		jan		jan		jan		113.3393636325
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Combined load, 1:2

kWh / m2, month

Irradiation, load and
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Blad1

		

		Utan lager

				Temp		Slope		Upper		R/C		jan		feb		mar		apr		may		jun		jul		aug		sep		oct		nov		dec		Sum

		Stockholm 1986, slope=45						-		0		11		56		67		108		179		161		151		92		119		54		24		7		1029

		Flat plate, slope=45		50		45		-		0		1		15		20		38		87		77		70		31		51		19		7		1		417

		Slope=90, cutoff=55, R/C=4,8		50		90		55		4.8		1		25		40		84		161		89		106		60		105		33		9		1		714

		Slope=90, cutoff=50, R/C=5		50		90		50		5		1		27		42		86		96		42		49		53		109		34		10		1		550

		Slope=75, cutoff=50, R/C=4		50		75		50		4		1		25		41		88		111		57		62		58		108		33		8		1		593

		Slope=45, cutoff=50, R/C=4		50		45		50		4		0		20		39		83		125		83		81		58		103		30		6		0		628
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Stockholm 1986, slope=45

Flat plate, slope=45

Slope=90, cutoff=55, R/C=4,8

Slope=90, cutoff=50, R/C=5

Slope=75, cutoff=50, R/C=4

Slope=45, cutoff=50, R/C=4

kWh/m2, month

Monthly collector 
output at 50 C



Blad2

		No storage, T=50 C																														Calculated useful yearly solar fraction for various loads and nominal solar fractions.

																																Nominal solar fraction= Ratio of nominal output at 50 C (MINSUN calculated) to total load.

												kWh /m2, month																				Useful yearly fraction=Ratio to total load of sum of fractions of monthly outputs that are equal to or

				jan		feb		mar		apr		may		jun		jul		aug		sep		oct		nov		dec		Sum				less than monthly load.

		Stockholm 1986, slope=30		11		56		67		108		179		161		151		92		119		54		24		7		1029						const		degree								Nominal solar fraction

		Sthlm std reference climate		17		33		76		119		171		158		154		126		101		52		21		12		1040						load		day load		20%		50%		75%		100%		125%		150%		175%		200%		225%		250%

		Flat plate, slope=30		2		8		27		48		84		74		75		57		47		18		5		1		446														Useful yearly fraction

		Slope=30, cutoff=25		4		10		5		6		11		11		11		8		6		14		6		3		95				Flat plate, slope=30		100%		0%		20%		49%		60%		64%		67%		70%		72%		74%		75%		76%

		Slope=30, cutoff=37		3		9		26		8		15		15		15		11		32		18		6		2		160				Slope=30, cutoff=25		100%		0%		20%		50%		71%		82%		89%		94%		96%		98%		99%		100%

		Slope=30 cutoff=47		3		9		25		37		17		17		18		26		41		17		5		2		217				Slope=30, cutoff=37		100%		0%		20%		48%		64%		74%		80%		84%		87%		89%		90%		91%

		Slope=30, cutoff=60		2		8		24		42		65		44		48		45		41		16		5		1		341				Slope=30 cutoff=47		100%		0%		20%		49%		64%		74%		78%		80%		82%		84%		85%		87%

		Mareco teflon, cutoff <20,>60																										0				Slope=30, cutoff=60		100%		0%		20%		49%		62%		66%		70%		72%		75%		76%		77%		78%

		Mareco Slp=30, cutoff=45																										0				Mareco teflon, cutoff <20,>60		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

																																Mareco Slp=30, cutoff=45		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

												kWh /m2, month																				Flat plate, slope=30		75%		25%		20%		44%		52%		56%		59%		63%		65%		67%		68%		69%

				jan		feb		mar		apr		may		jun		jul		aug		sep		oct		nov		dec		Sum				Slope=30, cutoff=25		75%		25%		20%		50%		66%		76%		83%		89%		92%		94%		96%		98%

		Stockholm 1986, slope=30		11		56		67		108		179		161		151		92		119		54		24		7		1029				Slope=30, cutoff=37		75%		25%		20%		47%		63%		69%		73%		78%		82%		84%		86%		87%

		Sthlm std reference climate		17		33		76		119		171		158		154		126		101		52		21		12		1040				Slope=30 cutoff=47		75%		25%		20%		48%		61%		69%		71%		73%		75%		78%		80%		82%

		Flat plate, slope=30		2.0		8.0		27.0		48.0		84.0		74.0		75.0		57.0		47.0		18.0		5.0		1.0		446				Slope=30, cutoff=60		75%		25%		20%		47%		55%		59%		63%		66%		68%		70%		71%		72%

		Slope=30, cutoff=25		4		10		5		6		11		11		11		8		6		14		6		3		95				Mareco teflon, slope=30		75%		25%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

		Slope=30, cutoff=37		3		9		26		8		15		15		15		11		32		18		6		2		160				Flat plate, slope=30		50%		50%		20%		37%		44%		48%		52%		55%		59%		61%		62%		63%

		Slope=30 cutoff=47		3		9		25		37		17		17		18		26		41		17		5		2		217				Slope=30, cutoff=25		50%		50%		20%		48%		59%		69%		77%		83%		86%		90%		92%		94%

		Slope=30, cutoff=60		2		8		24		42		65		44		48		45		41		16		5		1		341				Slope=30, cutoff=37		50%		50%		20%		45%		58%		62%		66%		71%		75%		79%		81%		83%

		Mareco teflon, cutoff <20,>60		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0				Slope=30 cutoff=47		50%		50%		20%		45%		56%		62%		65%		67%		69%		71%		73%		76%

		Mareco Slp=30, cutoff=45																														Slope=30, cutoff=60		50%		50%		20%		40%		47%		51%		55%		59%		62%		63%		64%		65%

																																Mareco teflon, slope=30		50%		50%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

										Monthly fraction																						Flat plate, slope=30		25%		75%		19%		30%		36%		41%		44%		47%		51%		54%		55%		56%

				jan		feb		mar		apr		may		jun		jul		aug		sep		oct		nov		dec		Sum				Slope=30, cutoff=25		25%		75%		20%		41%		52%		61%		70%		76%		81%		84%		87%		90%

		Irradiation on collector		2%		3%		7%		11%		16%		15%		15%		12%		10%		5%		2%		1%		100%				Slope=30, cutoff=37		25%		75%		20%		40%		50%		55%		60%		64%		68%		72%		75%		78%

		Flat plate, slope=30		0%		2%		6%		11%		19%		17%		17%		13%		11%		4%		1%		0%		100%				Slope=30 cutoff=47		25%		75%		20%		39%		48%		55%		58%		60%		62%		65%		67%		69%

		Slope=30, cutoff=25		4%		11%		5%		6%		12%		12%		12%		8%		6%		15%		6%		3%		100%				Slope=30, cutoff=60		25%		75%		19%		32%		39%		43%		47%		52%		55%		57%		58%		59%

		Slope=30, cutoff=37		2%		6%		16%		5%		9%		9%		9%		7%		20%		11%		4%		1%		100%				Mareco teflon, slope=30		25%		75%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

		Slope=30 cutoff=47		1%		4%		12%		17%		8%		8%		8%		12%		19%		8%		2%		1%		100%				Flat plate, slope=30		0%		100%		13%		22%		28%		33%		36%		40%		43%		46%		48%		50%

		Slope=30, cutoff=60		1%		2%		7%		12%		19%		13%		14%		13%		12%		5%		1%		0%		100%				Slope=30, cutoff=25		0%		100%		16%		34%		44%		53%		62%		70%		75%		79%		82%		85%

		Mareco teflon, cutoff <20,>60		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%				Slope=30, cutoff=37		0%		100%		17%		32%		42%		48%		53%		57%		61%		66%		69%		72%

		Mareco Slp=30, cutoff=45		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%				Slope=30 cutoff=47		0%		100%		16%		32%		40%		47%		52%		54%		56%		58%		60%		63%

		Constant load		8%		8%		8%		8%		8%		8%		8%		8%		8%		8%		8%		8%		100%				Slope=30, cutoff=60		0%		100%		14%		24%		31%		36%		40%		44%		47%		50%		51%		52%

		Degree day load		17%		15%		14%		10%		4%		1%		0%		1%		3%		7%		12%		15%		100%				Mareco teflon, cutoff <20,>60		0%		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

		combined load, 1:2		113		103		97		75		41		29		23		26		41		62		85		104		800				Mareco Slp=30, cutoff=45		0%		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

																																Mareco cutoff 45 vs flat plate		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

																																Mareco cutoff<20 vs flat plate		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

																																Mareco cutoff 45 vs flat plate		0%		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

																																Mareco cutoff<20 vs flat plate		0%		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%
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Irradiation on collector

Flat plate, slope=30

Slope=30, cutoff=25

Slope=30, cutoff=37

Slope=30 cutoff=47

Slope=30, cutoff=60

Mareco teflon, cutoff <20,>60

Constant load

Degree day load

Mareco Slp=30, cutoff=45

monthly sum as fraction of yearly sum

Loads and monthly collector 
output at 50 C



Blad3

		0.2		0.2		0.2		0.2		0.2

		0.5		0.5		0.5		0.5		0.5

		0.75		0.75		0.75		0.75		0.75

		1		1		1		1		1

		1.25		1.25		1.25		1.25		1.25

		1.5		1.5		1.5		1.5		1.5

		1.75		1.75		1.75		1.75		1.75

		2		2		2		2		2

		2.25		2.25		2.25		2.25		2.25

		2.5		2.5		2.5		2.5		2.5



Slope=30, cutoff=25

Slope=30, cutoff=37

Slope=30 cutoff=47

Slope=30, cutoff=60

Flat plate, slope=30

Calculated solar fraction as function of nominal solar
 fraction at 50 C.  Constant load.
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		0.5		0.5		0.5		0.5		0.5
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		2		2		2		2		2

		2.25		2.25		2.25		2.25		2.25

		2.5		2.5		2.5		2.5		2.5



Slope=30, cutoff=25

Slope=30, cutoff=37

Slope=30 cutoff=47

Slope=30, cutoff=60

Flat plate, slope=30

Calculated solar fraction as function of nominal solar
 fraction at 50 C.  100 % degree day load.
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Sthlm std reference climate

Flat plate, slope=30

Slope=30, cutoff=25

Slope=30, cutoff=37

Slope=30 cutoff=47

Slope=30, cutoff=60

Combined load, 1:2

kWh / m2, month

Irradiation, load and
collector output at 50 C



		Dag		Ta		Sol		VV		Värme

				C		kWh		kWh		kWh						2

		1		6		1		0		9				31		33		538		17%

		2		4		1		0		11				28		61		475		15%

		3		3		0		0		12				31		92		440		14%

		4		-1		1		0		16				30		122		311		10%

		5		-2		3		0		17				31		153		113		4%

		6		2		0		0		13				30		183		43		1%

		7		2		0		0		13				31		214		7		0%

		8		0		0		0		15				31		245		23		1%

		9		-5		3		0		20				30		275		109		3%

		10		-11		1		0		26				31		306		234		7%

		11		1		0		0		14				30		336		372		12%

		12		5		0		0		10				31		367		484		15%

		13		4		0		0		11								3,149		100%

		14		3		1		0		12								3,149

		15		-1		0		0		16

		16		-0		0		0		15

		17		1		0		0		14

		18		-0		0		0		15

		19		-6		4		0		21

		20		-12		0		0		27

		21		-10		0		0		25

		22		-5		5		0		20

		23		-10		5		0		25

		24		-12		1		0		27

		25		-5		0		0		20

		26		-12		0		0		27

		27		-14		0		0		29

		28		-0		0		0		15

		29		-0		0		0		15

		30		0		0		0		15

		31		1		0		0		14		538

		32		-2		0		0		17

		33		-2		0		0		17

		34		-2		11		0		17

		35		-0		7		0		15

		36		-1		8		0		16

		37		1		0		0		14

		38		-2		1		0		17

		39		-3		0		0		18

		40		-1		0		0		16

		41		-3		0		0		18

		42		-4		0		0		19

		43		-7		0		0		22

		44		-4		0		0		19

		45		-7		0		0		22

		46		-12		0		0		27

		47		-15		1		0		30

		48		-10		6		0		25

		49		-12		7		0		27

		50		-0		0		0		15

		51		3		0		0		12

		52		4		0		0		11

		53		4		0		0		11

		54		4		1		0		11

		55		9		2		0		6

		56		6		15		0		9

		57		2		6		0		13

		58		-1		19		0		16

		59		0		0		0		15

		60		3		7		0		12

		61		6		9		0		9

		62		1		0		0		14

		63		1		13		0		14

		64		2		2		0		13

		65		3		0		0		12

		66		4		4		0		11

		67		5		13		0		10

		68		3		13		0		12

		69		4		15		0		11

		70		3		0		0		12

		71		-0		0		0		15

		72		-0		5		0		15

		73		-3		7		0		18

		74		-6		17		0		21

		75		-1		26		0		16

		76		-1		0		0		16

		77		7		12		0		8

		78		5		1		0		10

		79		3		3		0		12

		80		3		0		0		12

		81		2		0		0		13

		82		2		1		0		13

		83		-1		0		0		16

		84		-4		28		0		19

		85		-3		21		0		18

		86		1		1		0		14

		87		-2		0		0		17

		88		-3		13		0		18

		89		-5		14		0		20

		90		-4		24		0		19

		91		-1		9		0		16

		92		-2		8		0		17

		93		-2		7		0		17

		94		-1		23		0		16

		95		-0		26		0		15

		96		2		11		0		13

		97		2		0		0		13

		98		3		6		0		12

		99		4		4		0		11

		100		6		14		0		9

		101		5		3		0		10

		102		10		28		0		5

		103		10		13		0		5

		104		11		18		0		4

		105		6		12		0		9

		106		5		13		0		10

		107		2		0		0		13

		108		3		18		0		12

		109		3		0		0		12

		110		6		22		0		9

		111		6		17		0		9

		112		8		15		0		7

		113		3		4		0		12

		114		3		15		0		12

		115		6		4		0		9

		116		10		7		0		5

		117		9		2		0		6

		118		7		1		0		8

		119		7		10		0		8

		120		8		35		0		7

		121		9		20		0		6

		122		12		14		0		3

		123		11		17		0		4

		124		12		12		0		3

		125		14		19		0		1

		126		16		10		0		0

		127		17		15		0		0

		128		14		18		0		1

		129		11		2		0		4

		130		10		4		0		5

		131		6		0		0		9

		132		7		2		0		8

		133		9		4		0		6

		134		10		26		0		5

		135		11		15		0		4

		136		8		9		0		7

		137		11		22		0		4

		138		11		21		0		4

		139		11		0		0		4

		140		16		24		0		0

		141		16		11		0		0

		142		12		9		0		3

		143		11		10		0		4

		144		10		0		0		5

		145		11		4		0		4

		146		14		11		0		1

		147		13		20		0		2

		148		11		3		0		4

		149		10		21		0		5

		150		12		22		0		3

		151		13		10		0		2

		152		10		3		0		5

		153		12		13		0		3

		154		10		0		0		5

		155		10		0		0		5

		156		12		4		0		3

		157		13		14		0		2

		158		11		1		0		4

		159		13		9		0		2

		160		13		12		0		2

		161		14		17		0		1

		162		15		18		0		0

		163		17		21		0		0

		164		14		8		0		1

		165		11		18		0		4

		166		12		1		0		3

		167		12		0		0		3

		168		17		13		0		0

		169		15		7		0		0

		170		17		24		0		0

		171		20		12		0		0

		172		18		2		0		0

		173		20		11		0		0

		174		21		16		0		0

		175		16		2		0		0

		176		17		16		0		0

		177		20		21		0		0

		178		20		7		0		0

		179		19		4		0		0

		180		16		2		0		0

		181		15		0		0		0

		182		14		4		0		1

		183		13		7		0		2

		184		16		22		0		0

		185		19		2		0		0

		186		21		19		0		0

		187		21		22		0		0

		188		19		20		0		0

		189		17		5		0		0

		190		17		11		0		0

		191		19		8		0		0

		192		21		23		0		0

		193		19		3		0		0

		194		20		2		0		0

		195		21		13		0		0

		196		20		1		0		0

		197		18		17		0		0

		198		15		0		0		0

		199		18		18		0		0

		200		18		9		0		0

		201		17		6		0		0

		202		17		10		0		0

		203		17		10		0		0

		204		13		0		0		2

		205		12		0		0		3

		206		15		1		0		0

		207		18		21		0		0

		208		17		11		0		0

		209		17		3		0		0

		210		17		1		0		0

		211		17		1		0		0

		212		17		6		0		0

		213		15		0		0		0

		214		16		9		0		0

		215		14		0		0		1

		216		15		0		0		0

		217		16		12		0		0

		218		17		11		0		0

		219		18		7		0		0

		220		18		12		0		0

		221		18		9		0		0

		222		19		15		0		0

		223		18		0		0		0

		224		17		0		0		0

		225		17		22		0		0

		226		18		1		0		0

		227		17		6		0		0

		228		20		13		0		0

		229		17		0		0		0

		230		16		5		0		0

		231		17		8		0		0

		232		18		4		0		0

		233		21		8		0		0

		234		17		0		0		0

		235		17		14		0		0

		236		13		2		0		2

		237		10		0		0		5

		238		11		0		0		4

		239		11		6		0		4

		240		11		5		0		4

		241		13		22		0		2

		242		13		0		0		2

		243		15		16		0		0

		244		12		0		0		3

		245		14		18		0		1

		246		14		0		0		1

		247		13		7		0		2

		248		10		0		0		5

		249		8		0		0		7

		250		9		28		0		6

		251		10		1		0		5

		252		13		17		0		2

		253		15		5		0		0

		254		15		15		0		0

		255		15		14		0		0

		256		12		7		0		3

		257		10		0		0		5

		258		11		0		0		4

		259		12		10		0		3

		260		9		0		0		6

		261		9		16		0		6

		262		11		19		0		4

		263		10		4		0		5

		264		10		0		0		5

		265		13		5		0		2

		266		14		18		0		1

		267		14		2		0		1

		268		13		0		0		2

		269		13		11		0		2

		270		10		12		0		5

		271		8		7		0		7

		272		8		0		0		7

		273		7		0		0		8

		274		11		4		0		4

		275		8		1		0		7

		276		7		21		0		8

		277		11		11		0		4

		278		11		7		0		4

		279		11		0		0		4

		280		9		19		0		6

		281		11		2		0		4

		282		12		11		0		3

		283		9		2		0		6

		284		9		0		0		6

		285		9		0		0		6

		286		10		6		0		5

		287		10		8		0		5

		288		9		0		0		6

		289		10		0		0		5

		290		11		0		0		4

		291		8		2		0		7

		292		6		0		0		9

		293		-1		3		0		16

		294		-1		12		0		16

		295		4		5		0		11

		296		3		13		0		12

		297		3		6		0		12

		298		6		8		0		9

		299		6		0		0		9

		300		7		0		0		8

		301		6		0		0		9

		302		5		0		0		10

		303		5		0		0		10

		304		5		6		0		10

		305		6		0		0		9

		306		4		0		0		11

		307		4		13		0		11

		308		6		8		0		9

		309		8		4		0		7

		310		8		0		0		7

		311		1		4		0		14

		312		-3		9		0		18

		313		-7		9		0		22

		314		-4		4		0		19

		315		0		1		0		15

		316		5		0		0		10

		317		7		4		0		8

		318		6		3		0		9

		319		3		2		0		12

		320		6		1		0		9

		321		7		0		0		8

		322		4		0		0		11

		323		4		0		0		11

		324		4		0		0		11

		325		4		0		0		11

		326		3		0		0		12

		327		5		0		0		10

		328		1		0		0		14

		329		-0		0		0		15

		330		-1		0		0		16

		331		1		0		0		14

		332		1		0		0		14

		333		0		0		0		15

		334		-3		0		0		18

		335		-2		3		0		17

		336		1		0		0		14

		337		1		1		0		14

		338		2		0		0		13

		339		-1		0		0		16

		340		-2		0		0		17

		341		-10		1		0		25

		342		-6		3		0		21

		343		2		0		0		13

		344		4		0		0		11

		345		-4		0		0		19

		346		-4		0		0		19

		347		2		0		0		13

		348		-3		0		0		18

		349		-2		0		0		17

		350		-7		3		0		22

		351		-9		1		0		24

		352		1		0		0		14

		353		3		0		0		12

		354		-0		0		0		15

		355		1		0		0		14

		356		-1		0		0		16

		357		-1		0		0		16

		358		-0		0		0		15

		359		2		0		0		13

		360		6		0		0		9

		361		3		0		0		12

		362		-3		1		0		18

		363		3		0		0		12

		364		3		0		0		12

		365		-0		0		0		15
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		jan		jan		jan		jan		jan		jan		85.0045227244

		feb		feb		feb		feb		feb		feb		76.9548531914

		mar		mar		mar		mar		mar		mar		72.5016374135

		apr		apr		apr		apr		apr		apr		56.1708118548

		may		may		may		may		may		may		31.047204631

		jun		jun		jun		jun		jun		jun		22.0801901462

		jul		jul		jul		jul		jul		jul		17.6047599219

		aug		aug		aug		aug		aug		aug		19.5953214552

		sep		sep		sep		sep		sep		sep		30.5369498614

		oct		oct		oct		oct		oct		oct		46.4160552137

		nov		nov		nov		nov		nov		nov		63.8791400386

		dec		dec		dec		dec		dec		dec		78.208553548



Sthlm std reference climate

Flat plate, slope=30

Slope=30, cutoff=25

Slope=30, cutoff=37

Slope=30 cutoff=47

Slope=30, cutoff=60

Combined load, 1:2

kWh / m2, month

Irradiation, load and
collector output at 50 C
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Blad1

		

		Utan lager

				Temp		Slope		Upper		R/C		jan		feb		mar		apr		may		jun		jul		aug		sep		oct		nov		dec		Sum

		Stockholm 1986, slope=45						-		0		11		56		67		108		179		161		151		92		119		54		24		7		1029

		Flat plate, slope=45		50		45		-		0		1		15		20		38		87		77		70		31		51		19		7		1		417

		Slope=90, cutoff=55, R/C=4,8		50		90		55		4.8		1		25		40		84		161		89		106		60		105		33		9		1		714

		Slope=90, cutoff=50, R/C=5		50		90		50		5		1		27		42		86		96		42		49		53		109		34		10		1		550

		Slope=75, cutoff=50, R/C=4		50		75		50		4		1		25		41		88		111		57		62		58		108		33		8		1		593

		Slope=45, cutoff=50, R/C=4		50		45		50		4		0		20		39		83		125		83		81		58		103		30		6		0		628
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Stockholm 1986, slope=45

Flat plate, slope=45

Slope=90, cutoff=55, R/C=4,8

Slope=90, cutoff=50, R/C=5

Slope=75, cutoff=50, R/C=4

Slope=45, cutoff=50, R/C=4

kWh/m2, month

Monthly collector 
output at 50 C



Blad2

		No storage, T=50 C																														Calculated useful yearly solar fraction for various loads and nominal solar fractions.

																																Nominal solar fraction= Ratio of nominal output at 50 C (MINSUN calculated) to total load.

												kWh /m2, month																				Useful yearly fraction=Ratio to total load of sum of fractions of monthly outputs that are equal to or

				jan		feb		mar		apr		may		jun		jul		aug		sep		oct		nov		dec		Sum				less than monthly load.

		Stockholm 1986, slope=30		11		56		67		108		179		161		151		92		119		54		24		7		1029						const		degree								Nominal solar fraction

		Sthlm std reference climate		17		33		76		119		171		158		154		126		101		52		21		12		1040						load		day load		20%		50%		75%		100%		125%		150%		175%		200%		225%		250%

		Flat plate, slope=30		2		8		27		48		84		74		75		57		47		18		5		1		446														Useful yearly fraction

		Slope=30, cutoff=25		4		10		5		6		11		11		11		8		6		14		6		3		95				Flat plate, slope=30		100%		0%		20%		49%		59%		63%		66%		69%		71%		73%		74%		75%

		Slope=30, cutoff=37		3		9		26		8		15		15		15		11		32		18		6		2		160				Slope=30, cutoff=25		100%		0%		20%		50%		71%		82%		89%		94%		96%		98%		99%		100%

		Slope=30 cutoff=47		3		9		25		37		17		17		18		26		41		17		5		2		217				Slope=30, cutoff=37		100%		0%		20%		48%		64%		74%		80%		84%		87%		89%		90%		91%

		Slope=30, cutoff=60		2		8		24		42		65		44		48		45		41		16		5		1		341				Slope=30 cutoff=47		100%		0%		20%		49%		64%		74%		78%		80%		82%		84%		85%		87%

		Mareco teflon, cutoff <20,>60																										0				Slope=30, cutoff=60		100%		0%		20%		49%		62%		66%		70%		72%		75%		76%		77%		78%

		Mareco Slp=30, cutoff=45																										0				Mareco teflon, cutoff <20,>60		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

																																Mareco Slp=30, cutoff=45		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

												kWh /m2, month																				Flat plate, slope=30		75%		25%		20%		44%		51%		55%		59%		62%		64%		66%		67%		68%

				jan		feb		mar		apr		may		jun		jul		aug		sep		oct		nov		dec		Sum				Slope=30, cutoff=25		75%		25%		20%		50%		66%		76%		83%		89%		92%		94%		96%		98%

		Stockholm 1986, slope=30		11		56		67		108		179		161		151		92		119		54		24		7		1029				Slope=30, cutoff=37		75%		25%		20%		47%		63%		69%		73%		78%		82%		84%		86%		87%

		Sthlm std reference climate		17		33		76		119		171		158		154		126		101		52		21		12		1040				Slope=30 cutoff=47		75%		25%		20%		48%		61%		69%		71%		73%		75%		78%		80%		82%

		Flat plate, slope=30		1.0		7.0		24.0		44.0		78.0		68.0		69.0		52.0		44.0		16.0		4.0		1.0		408				Slope=30, cutoff=60		75%		25%		20%		47%		55%		59%		63%		66%		68%		70%		71%		72%

		Slope=30, cutoff=25		4		10		5		6		11		11		11		8		6		14		6		3		95				Mareco teflon, slope=30		75%		25%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

		Slope=30, cutoff=37		3		9		26		8		15		15		15		11		32		18		6		2		160				Flat plate, slope=30		50%		50%		20%		37%		43%		48%		51%		54%		57%		60%		61%		62%

		Slope=30 cutoff=47		3		9		25		37		17		17		18		26		41		17		5		2		217				Slope=30, cutoff=25		50%		50%		20%		48%		59%		69%		77%		83%		86%		90%		92%		94%

		Slope=30, cutoff=60		2		8		24		42		65		44		48		45		41		16		5		1		341				Slope=30, cutoff=37		50%		50%		20%		45%		58%		62%		66%		71%		75%		79%		81%		83%

		Mareco teflon, cutoff <20,>60		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0				Slope=30 cutoff=47		50%		50%		20%		45%		56%		62%		65%		67%		69%		71%		73%		76%

		Mareco Slp=30, cutoff=45																														Slope=30, cutoff=60		50%		50%		20%		40%		47%		51%		55%		59%		62%		63%		64%		65%

																																Mareco teflon, slope=30		50%		50%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

										Monthly fraction																						Flat plate, slope=30		25%		75%		19%		29%		35%		40%		43%		46%		50%		53%		54%		55%

				jan		feb		mar		apr		may		jun		jul		aug		sep		oct		nov		dec		Sum				Slope=30, cutoff=25		25%		75%		20%		41%		52%		61%		70%		76%		81%		84%		87%		90%

		Irradiation on collector		2%		3%		7%		11%		16%		15%		15%		12%		10%		5%		2%		1%		100%				Slope=30, cutoff=37		25%		75%		20%		40%		50%		55%		60%		64%		68%		72%		75%		78%

		Flat plate, slope=30		0%		2%		6%		11%		19%		17%		17%		13%		11%		4%		1%		0%		100%				Slope=30 cutoff=47		25%		75%		20%		39%		48%		55%		58%		60%		62%		65%		67%		69%

		Slope=30, cutoff=25		4%		11%		5%		6%		12%		12%		12%		8%		6%		15%		6%		3%		100%				Slope=30, cutoff=60		25%		75%		19%		32%		39%		43%		47%		52%		55%		57%		58%		59%

		Slope=30, cutoff=37		2%		6%		16%		5%		9%		9%		9%		7%		20%		11%		4%		1%		100%				Mareco teflon, slope=30		25%		75%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

		Slope=30 cutoff=47		1%		4%		12%		17%		8%		8%		8%		12%		19%		8%		2%		1%		100%				Flat plate, slope=30		0%		100%		13%		21%		27%		32%		35%		39%		42%		45%		47%		49%

		Slope=30, cutoff=60		1%		2%		7%		12%		19%		13%		14%		13%		12%		5%		1%		0%		100%				Slope=30, cutoff=25		0%		100%		16%		34%		44%		53%		62%		70%		75%		79%		82%		85%

		Mareco teflon, cutoff <20,>60		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%				Slope=30, cutoff=37		0%		100%		17%		32%		42%		48%		53%		57%		61%		66%		69%		72%

		Mareco Slp=30, cutoff=45		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%				Slope=30 cutoff=47		0%		100%		16%		32%		40%		47%		52%		54%		56%		58%		60%		63%

		Constant load		8%		8%		8%		8%		8%		8%		8%		8%		8%		8%		8%		8%		100%				Slope=30, cutoff=60		0%		100%		14%		24%		31%		36%		40%		44%		47%		50%		51%		52%

		Degree day load		17%		15%		14%		10%		4%		1%		0%		1%		3%		7%		12%		15%		100%				Mareco teflon, cutoff <20,>60		0%		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

		combined load, 1:2		85		77		73		56		31		22		18		20		31		46		64		78		600				Mareco Slp=30, cutoff=45		0%		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

																																Mareco cutoff 45 vs flat plate		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

																																Mareco cutoff<20 vs flat plate		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

																																Mareco cutoff 45 vs flat plate		0%		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

																																Mareco cutoff<20 vs flat plate		0%		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%
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Irradiation on collector

Flat plate, slope=30

Slope=30, cutoff=25

Slope=30, cutoff=37

Slope=30 cutoff=47

Slope=30, cutoff=60

Mareco teflon, cutoff <20,>60

Constant load

Degree day load

Mareco Slp=30, cutoff=45

monthly sum as fraction of yearly sum

Loads and monthly collector 
output at 50 C
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Slope=30, cutoff=25

Slope=30, cutoff=37

Slope=30 cutoff=47

Slope=30, cutoff=60

Flat plate, slope=30

Calculated solar fraction as function of nominal solar
 fraction at 50 C.  Constant load.



										0.1291071807
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										0.4319378705

										0.4597866782

										0.4838898172

										0.4962350916



Slope=30, cutoff=25

Slope=30, cutoff=37

Slope=30 cutoff=47

Slope=30, cutoff=60

Flat plate, slope=30

Calculated solar fraction as function of nominal solar
 fraction at 50 C.  100 % degree day load.



		



Sthlm std reference climate

Flat plate, slope=30

Slope=30, cutoff=25

Slope=30, cutoff=37

Slope=30 cutoff=47

Slope=30, cutoff=60

Combined load, 1:2

kWh / m2, month

Irradiation, load and
collector output at 50 C



		Dag		Ta		Sol		VV		Värme

				C		kWh		kWh		kWh						2

		1		6		1		0		9				31		33		538		17%

		2		4		1		0		11				28		61		475		15%

		3		3		0		0		12				31		92		440		14%

		4		-1		1		0		16				30		122		311		10%

		5		-2		3		0		17				31		153		113		4%

		6		2		0		0		13				30		183		43		1%

		7		2		0		0		13				31		214		7		0%

		8		0		0		0		15				31		245		23		1%

		9		-5		3		0		20				30		275		109		3%

		10		-11		1		0		26				31		306		234		7%

		11		1		0		0		14				30		336		372		12%

		12		5		0		0		10				31		367		484		15%

		13		4		0		0		11								3,149		100%

		14		3		1		0		12								3,149

		15		-1		0		0		16

		16		-0		0		0		15

		17		1		0		0		14

		18		-0		0		0		15

		19		-6		4		0		21

		20		-12		0		0		27

		21		-10		0		0		25

		22		-5		5		0		20

		23		-10		5		0		25

		24		-12		1		0		27

		25		-5		0		0		20

		26		-12		0		0		27

		27		-14		0		0		29

		28		-0		0		0		15

		29		-0		0		0		15

		30		0		0		0		15

		31		1		0		0		14		538

		32		-2		0		0		17

		33		-2		0		0		17

		34		-2		11		0		17

		35		-0		7		0		15

		36		-1		8		0		16

		37		1		0		0		14

		38		-2		1		0		17

		39		-3		0		0		18

		40		-1		0		0		16

		41		-3		0		0		18

		42		-4		0		0		19

		43		-7		0		0		22

		44		-4		0		0		19

		45		-7		0		0		22

		46		-12		0		0		27

		47		-15		1		0		30

		48		-10		6		0		25

		49		-12		7		0		27

		50		-0		0		0		15

		51		3		0		0		12

		52		4		0		0		11

		53		4		0		0		11

		54		4		1		0		11

		55		9		2		0		6

		56		6		15		0		9

		57		2		6		0		13

		58		-1		19		0		16

		59		0		0		0		15

		60		3		7		0		12

		61		6		9		0		9

		62		1		0		0		14

		63		1		13		0		14

		64		2		2		0		13

		65		3		0		0		12

		66		4		4		0		11

		67		5		13		0		10

		68		3		13		0		12

		69		4		15		0		11

		70		3		0		0		12

		71		-0		0		0		15

		72		-0		5		0		15

		73		-3		7		0		18

		74		-6		17		0		21

		75		-1		26		0		16

		76		-1		0		0		16

		77		7		12		0		8

		78		5		1		0		10

		79		3		3		0		12

		80		3		0		0		12

		81		2		0		0		13

		82		2		1		0		13

		83		-1		0		0		16

		84		-4		28		0		19

		85		-3		21		0		18

		86		1		1		0		14

		87		-2		0		0		17

		88		-3		13		0		18

		89		-5		14		0		20

		90		-4		24		0		19

		91		-1		9		0		16

		92		-2		8		0		17

		93		-2		7		0		17

		94		-1		23		0		16

		95		-0		26		0		15

		96		2		11		0		13

		97		2		0		0		13

		98		3		6		0		12

		99		4		4		0		11

		100		6		14		0		9

		101		5		3		0		10

		102		10		28		0		5

		103		10		13		0		5

		104		11		18		0		4

		105		6		12		0		9

		106		5		13		0		10

		107		2		0		0		13

		108		3		18		0		12

		109		3		0		0		12

		110		6		22		0		9

		111		6		17		0		9

		112		8		15		0		7

		113		3		4		0		12

		114		3		15		0		12

		115		6		4		0		9

		116		10		7		0		5

		117		9		2		0		6

		118		7		1		0		8

		119		7		10		0		8

		120		8		35		0		7

		121		9		20		0		6

		122		12		14		0		3

		123		11		17		0		4

		124		12		12		0		3

		125		14		19		0		1

		126		16		10		0		0

		127		17		15		0		0

		128		14		18		0		1

		129		11		2		0		4

		130		10		4		0		5

		131		6		0		0		9

		132		7		2		0		8

		133		9		4		0		6

		134		10		26		0		5

		135		11		15		0		4

		136		8		9		0		7

		137		11		22		0		4

		138		11		21		0		4

		139		11		0		0		4

		140		16		24		0		0

		141		16		11		0		0

		142		12		9		0		3

		143		11		10		0		4

		144		10		0		0		5

		145		11		4		0		4

		146		14		11		0		1

		147		13		20		0		2

		148		11		3		0		4

		149		10		21		0		5

		150		12		22		0		3

		151		13		10		0		2

		152		10		3		0		5

		153		12		13		0		3

		154		10		0		0		5

		155		10		0		0		5

		156		12		4		0		3

		157		13		14		0		2

		158		11		1		0		4

		159		13		9		0		2

		160		13		12		0		2

		161		14		17		0		1

		162		15		18		0		0

		163		17		21		0		0

		164		14		8		0		1

		165		11		18		0		4

		166		12		1		0		3

		167		12		0		0		3

		168		17		13		0		0

		169		15		7		0		0

		170		17		24		0		0

		171		20		12		0		0

		172		18		2		0		0

		173		20		11		0		0

		174		21		16		0		0

		175		16		2		0		0

		176		17		16		0		0

		177		20		21		0		0

		178		20		7		0		0

		179		19		4		0		0

		180		16		2		0		0

		181		15		0		0		0

		182		14		4		0		1

		183		13		7		0		2

		184		16		22		0		0

		185		19		2		0		0

		186		21		19		0		0

		187		21		22		0		0

		188		19		20		0		0

		189		17		5		0		0

		190		17		11		0		0

		191		19		8		0		0

		192		21		23		0		0

		193		19		3		0		0

		194		20		2		0		0

		195		21		13		0		0

		196		20		1		0		0

		197		18		17		0		0

		198		15		0		0		0

		199		18		18		0		0

		200		18		9		0		0

		201		17		6		0		0

		202		17		10		0		0

		203		17		10		0		0

		204		13		0		0		2

		205		12		0		0		3

		206		15		1		0		0

		207		18		21		0		0

		208		17		11		0		0

		209		17		3		0		0

		210		17		1		0		0

		211		17		1		0		0

		212		17		6		0		0

		213		15		0		0		0

		214		16		9		0		0

		215		14		0		0		1

		216		15		0		0		0

		217		16		12		0		0

		218		17		11		0		0

		219		18		7		0		0

		220		18		12		0		0

		221		18		9		0		0

		222		19		15		0		0

		223		18		0		0		0

		224		17		0		0		0

		225		17		22		0		0

		226		18		1		0		0

		227		17		6		0		0

		228		20		13		0		0

		229		17		0		0		0

		230		16		5		0		0

		231		17		8		0		0

		232		18		4		0		0

		233		21		8		0		0

		234		17		0		0		0

		235		17		14		0		0

		236		13		2		0		2

		237		10		0		0		5

		238		11		0		0		4

		239		11		6		0		4

		240		11		5		0		4

		241		13		22		0		2

		242		13		0		0		2

		243		15		16		0		0

		244		12		0		0		3

		245		14		18		0		1

		246		14		0		0		1

		247		13		7		0		2

		248		10		0		0		5

		249		8		0		0		7

		250		9		28		0		6

		251		10		1		0		5

		252		13		17		0		2

		253		15		5		0		0

		254		15		15		0		0

		255		15		14		0		0

		256		12		7		0		3

		257		10		0		0		5

		258		11		0		0		4

		259		12		10		0		3

		260		9		0		0		6

		261		9		16		0		6

		262		11		19		0		4

		263		10		4		0		5

		264		10		0		0		5

		265		13		5		0		2

		266		14		18		0		1

		267		14		2		0		1

		268		13		0		0		2

		269		13		11		0		2

		270		10		12		0		5

		271		8		7		0		7
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Flat plate, slope=30

Calculated solar fraction as function of nominal solar
 fraction at 50 C.  100 % degree day load.
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Blad1

		

		Utan lager

				Temp		Slope		Upper		R/C		jan		feb		mar		apr		may		jun		jul		aug		sep		oct		nov		dec		Sum

		Stockholm 1986, slope=45						-		0		11		56		67		108		179		161		151		92		119		54		24		7		1029

		Flat plate, slope=45		50		45		-		0		1		15		20		38		87		77		70		31		51		19		7		1		417

		Slope=90, cutoff=55, R/C=4,8		50		90		55		4.8		1		25		40		84		161		89		106		60		105		33		9		1		714

		Slope=90, cutoff=50, R/C=5		50		90		50		5		1		27		42		86		96		42		49		53		109		34		10		1		550

		Slope=75, cutoff=50, R/C=4		50		75		50		4		1		25		41		88		111		57		62		58		108		33		8		1		593

		Slope=45, cutoff=50, R/C=4		50		45		50		4		0		20		39		83		125		83		81		58		103		30		6		0		628
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Slope=75, cutoff=50, R/C=4
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output at 50 C



Blad2

		No storage, T=50 C																														Calculated useful yearly solar fraction for various loads and nominal solar fractions.

																																Nominal solar fraction= Ratio of nominal output at 50 C (MINSUN calculated) to total load.

												kWh /m2, month																				Useful yearly fraction=Ratio to total load of sum of fractions of monthly outputs that are equal to or

				jan		feb		mar		apr		may		jun		jul		aug		sep		oct		nov		dec		Sum				less than monthly load.

		Stockholm 1986, slope=30		11		56		67		108		179		161		151		92		119		54		24		7		1029						const		degree								Nominal solar fraction

		Sthlm std reference climate		17		33		76		119		171		158		154		126		101		52		21		12		1040						load		day load		20%		50%		75%		100%		125%		150%		175%		200%		225%		250%

		Flat plate, slope=30		2		8		27		48		84		74		75		57		47		18		5		1		446														Useful yearly fraction

		Slope=30, cutoff=25		4		10		5		6		11		11		11		8		6		14		6		3		95				Flat plate, slope=30		100%		0%		20%		49%		60%		64%		67%		70%		72%		74%		75%		76%

		Slope=30, cutoff=37		3		9		26		8		15		15		15		11		32		18		6		2		160				Slope=30, cutoff=25		100%		0%		20%		50%		71%		82%		89%		94%		96%		98%		99%		100%

		Slope=30 cutoff=47		3		9		25		37		17		17		18		26		41		17		5		2		217				Slope=30, cutoff=37		100%		0%		20%		48%		64%		74%		80%		84%		87%		89%		90%		91%

		Slope=30, cutoff=60		2		8		24		42		65		44		48		45		41		16		5		1		341				Slope=30 cutoff=47		100%		0%		20%		49%		64%		74%		78%		80%		82%		84%		85%		87%

		Mareco teflon, cutoff <20,>60																										0				Slope=30, cutoff=60		100%		0%		20%		49%		62%		66%		70%		72%		75%		76%		77%		78%

		Mareco Slp=30, cutoff=45																										0				Mareco teflon, cutoff <20,>60		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

																																Mareco Slp=30, cutoff=45		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

												kWh /m2, month																				Flat plate, slope=30		75%		25%		20%		44%		52%		56%		59%		63%		65%		67%		68%		69%

				jan		feb		mar		apr		may		jun		jul		aug		sep		oct		nov		dec		Sum				Slope=30, cutoff=25		75%		25%		20%		50%		66%		76%		83%		89%		92%		94%		96%		98%

		Stockholm 1986, slope=30		11		56		67		108		179		161		151		92		119		54		24		7		1029				Slope=30, cutoff=37		75%		25%		20%		47%		63%		69%		73%		78%		82%		84%		86%		87%

		Sthlm std reference climate		17		33		76		119		171		158		154		126		101		52		21		12		1040				Slope=30 cutoff=47		75%		25%		20%		48%		61%		69%		71%		73%		75%		78%		80%		82%

		Flat plate, slope=30		2.0		8.0		27.0		48.0		84.0		74.0		75.0		57.0		47.0		18.0		5.0		1.0		446				Slope=30, cutoff=60		75%		25%		20%		47%		55%		59%		63%		66%		68%		70%		71%		72%

		Slope=30, cutoff=25		4		10		5		6		11		11		11		8		6		14		6		3		95				Mareco teflon, slope=30		75%		25%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

		Slope=30, cutoff=37		3		9		26		8		15		15		15		11		32		18		6		2		160				Flat plate, slope=30		50%		50%		20%		37%		44%		48%		52%		55%		59%		61%		62%		63%

		Slope=30 cutoff=47		3		9		25		37		17		17		18		26		41		17		5		2		217				Slope=30, cutoff=25		50%		50%		20%		48%		59%		69%		77%		83%		86%		90%		92%		94%

		Slope=30, cutoff=60		2		8		24		42		65		44		48		45		41		16		5		1		341				Slope=30, cutoff=37		50%		50%		20%		45%		58%		62%		66%		71%		75%		79%		81%		83%

		Mareco teflon, cutoff <20,>60		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0				Slope=30 cutoff=47		50%		50%		20%		45%		56%		62%		65%		67%		69%		71%		73%		76%

		Mareco Slp=30, cutoff=45																														Slope=30, cutoff=60		50%		50%		20%		40%		47%		51%		55%		59%		62%		63%		64%		65%

																																Mareco teflon, slope=30		50%		50%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

										Monthly fraction																						Flat plate, slope=30		25%		75%		19%		30%		36%		41%		44%		47%		51%		54%		55%		56%

				jan		feb		mar		apr		may		jun		jul		aug		sep		oct		nov		dec		Sum				Slope=30, cutoff=25		25%		75%		20%		41%		52%		61%		70%		76%		81%		84%		87%		90%

		Irradiation on collector		2%		3%		7%		11%		16%		15%		15%		12%		10%		5%		2%		1%		100%				Slope=30, cutoff=37		25%		75%		20%		40%		50%		55%		60%		64%		68%		72%		75%		78%

		Flat plate, slope=30		0%		2%		6%		11%		19%		17%		17%		13%		11%		4%		1%		0%		100%				Slope=30 cutoff=47		25%		75%		20%		39%		48%		55%		58%		60%		62%		65%		67%		69%

		Slope=30, cutoff=25		4%		11%		5%		6%		12%		12%		12%		8%		6%		15%		6%		3%		100%				Slope=30, cutoff=60		25%		75%		19%		32%		39%		43%		47%		52%		55%		57%		58%		59%

		Slope=30, cutoff=37		2%		6%		16%		5%		9%		9%		9%		7%		20%		11%		4%		1%		100%				Mareco teflon, slope=30		25%		75%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

		Slope=30 cutoff=47		1%		4%		12%		17%		8%		8%		8%		12%		19%		8%		2%		1%		100%				Flat plate, slope=30		0%		100%		13%		22%		28%		33%		36%		40%		43%		46%		48%		50%

		Slope=30, cutoff=60		1%		2%		7%		12%		19%		13%		14%		13%		12%		5%		1%		0%		100%				Slope=30, cutoff=25		0%		100%		16%		34%		44%		53%		62%		70%		75%		79%		82%		85%

		Mareco teflon, cutoff <20,>60		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%				Slope=30, cutoff=37		0%		100%		17%		32%		42%		48%		53%		57%		61%		66%		69%		72%

		Mareco Slp=30, cutoff=45		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%				Slope=30 cutoff=47		0%		100%		16%		32%		40%		47%		52%		54%		56%		58%		60%		63%

		Constant load		8%		8%		8%		8%		8%		8%		8%		8%		8%		8%		8%		8%		100%				Slope=30, cutoff=60		0%		100%		14%		24%		31%		36%		40%		44%		47%		50%		51%		52%

		Degree day load		17%		15%		14%		10%		4%		1%		0%		1%		3%		7%		12%		15%		100%				Mareco teflon, cutoff <20,>60		0%		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

																																Mareco Slp=30, cutoff=45		0%		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

																																Mareco cutoff 45 vs flat plate		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

																																Mareco cutoff<20 vs flat plate		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

																																Mareco cutoff 45 vs flat plate		0%		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

																																Mareco cutoff<20 vs flat plate		0%		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%
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Irradiation on collector

Flat plate, slope=30

Slope=30, cutoff=25

Slope=30, cutoff=37

Slope=30 cutoff=47

Slope=30, cutoff=60

Mareco teflon, cutoff <20,>60

Constant load

Degree day load

Mareco Slp=30, cutoff=45

monthly sum as fraction of yearly sum

Loads and monthly collector 
output at 50 C
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Slope=30, cutoff=25

Slope=30, cutoff=37

Slope=30 cutoff=47

Slope=30, cutoff=60

Flat plate, slope=30

Calculated solar fraction as function of nominal solar
 fraction at 50 C.  Constant load.
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Slope=30, cutoff=25

Slope=30, cutoff=37

Slope=30 cutoff=47

Slope=30, cutoff=60

Flat plate, slope=30

Calculated solar fraction as function of nominal solar
 fraction at 50 C.  100 % degree day load.
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Sthlm std reference climate

Flat plate, slope=30

Slope=30, cutoff=25

Slope=30, cutoff=37

Slope=30 cutoff=47

Slope=30, cutoff=60

Mareco Slp=30, cutoff=45

Mareco teflon, cutoff <20,>60

kWh / m2, month

Irradiation and
collector output at 50 C



		Dag		Ta		Sol		VV		Värme

				C		kWh		kWh		kWh						2

		1		6		1		0		9				31		33		538		17%

		2		4		1		0		11				28		61		475		15%

		3		3		0		0		12				31		92		440		14%

		4		-1		1		0		16				30		122		311		10%

		5		-2		3		0		17				31		153		113		4%

		6		2		0		0		13				30		183		43		1%

		7		2		0		0		13				31		214		7		0%

		8		0		0		0		15				31		245		23		1%

		9		-5		3		0		20				30		275		109		3%

		10		-11		1		0		26				31		306		234		7%

		11		1		0		0		14				30		336		372		12%

		12		5		0		0		10				31		367		484		15%

		13		4		0		0		11								3,149		100%

		14		3		1		0		12								3,149

		15		-1		0		0		16

		16		-0		0		0		15

		17		1		0		0		14

		18		-0		0		0		15

		19		-6		4		0		21

		20		-12		0		0		27

		21		-10		0		0		25

		22		-5		5		0		20

		23		-10		5		0		25

		24		-12		1		0		27

		25		-5		0		0		20

		26		-12		0		0		27

		27		-14		0		0		29

		28		-0		0		0		15

		29		-0		0		0		15

		30		0		0		0		15

		31		1		0		0		14		538

		32		-2		0		0		17

		33		-2		0		0		17

		34		-2		11		0		17

		35		-0		7		0		15

		36		-1		8		0		16

		37		1		0		0		14

		38		-2		1		0		17

		39		-3		0		0		18

		40		-1		0		0		16

		41		-3		0		0		18

		42		-4		0		0		19

		43		-7		0		0		22

		44		-4		0		0		19

		45		-7		0		0		22

		46		-12		0		0		27

		47		-15		1		0		30

		48		-10		6		0		25

		49		-12		7		0		27

		50		-0		0		0		15

		51		3		0		0		12

		52		4		0		0		11

		53		4		0		0		11

		54		4		1		0		11

		55		9		2		0		6

		56		6		15		0		9

		57		2		6		0		13

		58		-1		19		0		16

		59		0		0		0		15

		60		3		7		0		12

		61		6		9		0		9

		62		1		0		0		14

		63		1		13		0		14

		64		2		2		0		13

		65		3		0		0		12

		66		4		4		0		11

		67		5		13		0		10

		68		3		13		0		12

		69		4		15		0		11

		70		3		0		0		12

		71		-0		0		0		15

		72		-0		5		0		15

		73		-3		7		0		18

		74		-6		17		0		21

		75		-1		26		0		16

		76		-1		0		0		16

		77		7		12		0		8

		78		5		1		0		10

		79		3		3		0		12

		80		3		0		0		12

		81		2		0		0		13

		82		2		1		0		13

		83		-1		0		0		16

		84		-4		28		0		19

		85		-3		21		0		18

		86		1		1		0		14

		87		-2		0		0		17

		88		-3		13		0		18

		89		-5		14		0		20

		90		-4		24		0		19

		91		-1		9		0		16

		92		-2		8		0		17

		93		-2		7		0		17

		94		-1		23		0		16

		95		-0		26		0		15

		96		2		11		0		13

		97		2		0		0		13

		98		3		6		0		12

		99		4		4		0		11

		100		6		14		0		9

		101		5		3		0		10

		102		10		28		0		5

		103		10		13		0		5

		104		11		18		0		4

		105		6		12		0		9

		106		5		13		0		10

		107		2		0		0		13

		108		3		18		0		12

		109		3		0		0		12

		110		6		22		0		9

		111		6		17		0		9

		112		8		15		0		7

		113		3		4		0		12

		114		3		15		0		12

		115		6		4		0		9

		116		10		7		0		5

		117		9		2		0		6

		118		7		1		0		8

		119		7		10		0		8

		120		8		35		0		7

		121		9		20		0		6

		122		12		14		0		3

		123		11		17		0		4

		124		12		12		0		3

		125		14		19		0		1

		126		16		10		0		0

		127		17		15		0		0

		128		14		18		0		1

		129		11		2		0		4

		130		10		4		0		5

		131		6		0		0		9

		132		7		2		0		8

		133		9		4		0		6

		134		10		26		0		5

		135		11		15		0		4

		136		8		9		0		7

		137		11		22		0		4

		138		11		21		0		4

		139		11		0		0		4

		140		16		24		0		0

		141		16		11		0		0

		142		12		9		0		3

		143		11		10		0		4

		144		10		0		0		5

		145		11		4		0		4

		146		14		11		0		1

		147		13		20		0		2

		148		11		3		0		4

		149		10		21		0		5

		150		12		22		0		3

		151		13		10		0		2

		152		10		3		0		5

		153		12		13		0		3

		154		10		0		0		5

		155		10		0		0		5

		156		12		4		0		3

		157		13		14		0		2

		158		11		1		0		4

		159		13		9		0		2

		160		13		12		0		2

		161		14		17		0		1

		162		15		18		0		0

		163		17		21		0		0

		164		14		8		0		1

		165		11		18		0		4

		166		12		1		0		3

		167		12		0		0		3

		168		17		13		0		0

		169		15		7		0		0

		170		17		24		0		0

		171		20		12		0		0

		172		18		2		0		0

		173		20		11		0		0

		174		21		16		0		0

		175		16		2		0		0

		176		17		16		0		0

		177		20		21		0		0

		178		20		7		0		0

		179		19		4		0		0

		180		16		2		0		0

		181		15		0		0		0

		182		14		4		0		1

		183		13		7		0		2

		184		16		22		0		0

		185		19		2		0		0

		186		21		19		0		0

		187		21		22		0		0

		188		19		20		0		0

		189		17		5		0		0

		190		17		11		0		0

		191		19		8		0		0

		192		21		23		0		0

		193		19		3		0		0

		194		20		2		0		0

		195		21		13		0		0

		196		20		1		0		0

		197		18		17		0		0

		198		15		0		0		0

		199		18		18		0		0

		200		18		9		0		0

		201		17		6		0		0

		202		17		10		0		0

		203		17		10		0		0

		204		13		0		0		2

		205		12		0		0		3

		206		15		1		0		0

		207		18		21		0		0

		208		17		11		0		0

		209		17		3		0		0

		210		17		1		0		0

		211		17		1		0		0

		212		17		6		0		0

		213		15		0		0		0

		214		16		9		0		0

		215		14		0		0		1

		216		15		0		0		0

		217		16		12		0		0

		218		17		11		0		0

		219		18		7		0		0

		220		18		12		0		0

		221		18		9		0		0

		222		19		15		0		0

		223		18		0		0		0

		224		17		0		0		0

		225		17		22		0		0

		226		18		1		0		0

		227		17		6		0		0

		228		20		13		0		0

		229		17		0		0		0

		230		16		5		0		0

		231		17		8		0		0

		232		18		4		0		0

		233		21		8		0		0

		234		17		0		0		0

		235		17		14		0		0

		236		13		2		0		2

		237		10		0		0		5

		238		11		0		0		4

		239		11		6		0		4

		240		11		5		0		4

		241		13		22		0		2

		242		13		0		0		2

		243		15		16		0		0

		244		12		0		0		3

		245		14		18		0		1

		246		14		0		0		1

		247		13		7		0		2

		248		10		0		0		5

		249		8		0		0		7

		250		9		28		0		6

		251		10		1		0		5

		252		13		17		0		2

		253		15		5		0		0

		254		15		15		0		0

		255		15		14		0		0

		256		12		7		0		3

		257		10		0		0		5

		258		11		0		0		4

		259		12		10		0		3

		260		9		0		0		6

		261		9		16		0		6

		262		11		19		0		4

		263		10		4		0		5

		264		10		0		0		5

		265		13		5		0		2

		266		14		18		0		1

		267		14		2		0		1

		268		13		0		0		2

		269		13		11		0		2

		270		10		12		0		5

		271		8		7		0		7

		272		8		0		0		7

		273		7		0		0		8

		274		11		4		0		4

		275		8		1		0		7

		276		7		21		0		8

		277		11		11		0		4

		278		11		7		0		4

		279		11		0		0		4

		280		9		19		0		6

		281		11		2		0		4

		282		12		11		0		3

		283		9		2		0		6

		284		9		0		0		6

		285		9		0		0		6

		286		10		6		0		5

		287		10		8		0		5

		288		9		0		0		6

		289		10		0		0		5

		290		11		0		0		4

		291		8		2		0		7

		292		6		0		0		9

		293		-1		3		0		16

		294		-1		12		0		16

		295		4		5		0		11

		296		3		13		0		12

		297		3		6		0		12

		298		6		8		0		9

		299		6		0		0		9

		300		7		0		0		8

		301		6		0		0		9

		302		5		0		0		10

		303		5		0		0		10

		304		5		6		0		10

		305		6		0		0		9

		306		4		0		0		11

		307		4		13		0		11

		308		6		8		0		9

		309		8		4		0		7

		310		8		0		0		7

		311		1		4		0		14

		312		-3		9		0		18

		313		-7		9		0		22

		314		-4		4		0		19

		315		0		1		0		15

		316		5		0		0		10

		317		7		4		0		8

		318		6		3		0		9

		319		3		2		0		12

		320		6		1		0		9

		321		7		0		0		8

		322		4		0		0		11

		323		4		0		0		11

		324		4		0		0		11

		325		4		0		0		11

		326		3		0		0		12

		327		5		0		0		10

		328		1		0		0		14

		329		-0		0		0		15

		330		-1		0		0		16

		331		1		0		0		14

		332		1		0		0		14

		333		0		0		0		15

		334		-3		0		0		18

		335		-2		3		0		17

		336		1		0		0		14

		337		1		1		0		14

		338		2		0		0		13

		339		-1		0		0		16

		340		-2		0		0		17

		341		-10		1		0		25

		342		-6		3		0		21

		343		2		0		0		13

		344		4		0		0		11

		345		-4		0		0		19

		346		-4		0		0		19

		347		2		0		0		13

		348		-3		0		0		18

		349		-2		0		0		17

		350		-7		3		0		22

		351		-9		1		0		24

		352		1		0		0		14

		353		3		0		0		12

		354		-0		0		0		15

		355		1		0		0		14

		356		-1		0		0		16

		357		-1		0		0		16

		358		-0		0		0		15

		359		2		0		0		13

		360		6		0		0		9

		361		3		0		0		12

		362		-3		1		0		18

		363		3		0		0		12

		364		3		0		0		12

		365		-0		0		0		15
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Slope=30, cutoff=25

Slope=30, cutoff=37

Slope=30 cutoff=47

Slope=30, cutoff=60

Flat plate, slope=30

Calculated solar fraction as function of nominal solar
 fraction at 50 C.  Constant load.
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Blad1

		

		Utan lager

				Temp		Slope		Upper		R/C		jan		feb		mar		apr		may		jun		jul		aug		sep		oct		nov		dec		Sum

		Stockholm 1986, slope=45						-		0		11		56		67		108		179		161		151		92		119		54		24		7		1029

		Flat plate, slope=45		50		45		-		0		1		15		20		38		87		77		70		31		51		19		7		1		417

		Slope=90, cutoff=55, R/C=4,8		50		90		55		4.8		1		25		40		84		161		89		106		60		105		33		9		1		714

		Slope=90, cutoff=50, R/C=5		50		90		50		5		1		27		42		86		96		42		49		53		109		34		10		1		550

		Slope=75, cutoff=50, R/C=4		50		75		50		4		1		25		41		88		111		57		62		58		108		33		8		1		593

		Slope=45, cutoff=50, R/C=4		50		45		50		4		0		20		39		83		125		83		81		58		103		30		6		0		628
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Stockholm 1986, slope=45

Flat plate, slope=45

Slope=90, cutoff=55, R/C=4,8

Slope=90, cutoff=50, R/C=5

Slope=75, cutoff=50, R/C=4

Slope=45, cutoff=50, R/C=4

kWh/m2, month

Monthly collector 
output at 50 C



Blad2

		No storage, T=50 C																														Calculated useful yearly solar fraction for various loads and nominal solar fractions.

																																Nominal solar fraction= Ratio of nominal output at 50 C (MINSUN calculated) to total load.

												kWh /m2, month																				Useful yearly fraction=Ratio to total load of sum of fractions of monthly outputs that are equal to or

				jan		feb		mar		apr		may		jun		jul		aug		sep		oct		nov		dec		Sum				less than monthly load.

		Stockholm 1986, slope=30		11		56		67		108		179		161		151		92		119		54		24		7		1029						const		degree								Nominal solar fraction

		Sthlm std reference climate		17		33		76		119		171		158		154		126		101		52		21		12		1040						load		day load		20%		50%		75%		100%		125%		150%		175%		200%		225%		250%

		Flat plate, slope=30		2		8		27		48		84		74		75		57		47		18		5		1		446														Useful yearly fraction

		Slope=30, cutoff=25		4		10		5		6		11		11		11		8		6		14		6		3		95				Flat plate, slope=30		100%		0%		20%		49%		60%		64%		67%		70%		72%		74%		75%		76%

		Slope=30, cutoff=37		3		9		26		8		15		15		15		11		32		18		6		2		160				Slope=30, cutoff=25		100%		0%		20%		50%		71%		82%		89%		94%		96%		98%		99%		100%

		Slope=30 cutoff=47		3		9		25		37		17		17		18		26		41		17		5		2		217				Slope=30, cutoff=37		100%		0%		20%		48%		64%		74%		80%		84%		87%		89%		90%		91%

		Slope=30, cutoff=60		2		8		24		42		65		44		48		45		41		16		5		1		341				Slope=30 cutoff=47		100%		0%		20%		49%		64%		74%		78%		80%		82%		84%		85%		87%

		Mareco teflon, cutoff <20,>60																										0				Slope=30, cutoff=60		100%		0%		20%		49%		62%		66%		70%		72%		75%		76%		77%		78%

		Mareco Slp=30, cutoff=45																										0				Mareco teflon, cutoff <20,>60		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

																																Mareco Slp=30, cutoff=45		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

												kWh /m2, month																				Flat plate, slope=30		75%		25%		20%		44%		52%		56%		59%		63%		65%		67%		68%		69%

				jan		feb		mar		apr		may		jun		jul		aug		sep		oct		nov		dec		Sum				Slope=30, cutoff=25		75%		25%		20%		50%		66%		76%		83%		89%		92%		94%		96%		98%

		Stockholm 1986, slope=30		11		56		67		108		179		161		151		92		119		54		24		7		1029				Slope=30, cutoff=37		75%		25%		20%		47%		63%		69%		73%		78%		82%		84%		86%		87%

		Sthlm std reference climate		17		33		76		119		171		158		154		126		101		52		21		12		1040				Slope=30 cutoff=47		75%		25%		20%		48%		61%		69%		71%		73%		75%		78%		80%		82%

		Flat plate, slope=30		2.0		8.0		27.0		48.0		84.0		74.0		75.0		57.0		47.0		18.0		5.0		1.0		446				Slope=30, cutoff=60		75%		25%		20%		47%		55%		59%		63%		66%		68%		70%		71%		72%

		Slope=30, cutoff=25		4		10		5		6		11		11		11		8		6		14		6		3		95				Mareco teflon, slope=30		75%		25%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

		Slope=30, cutoff=37		3		9		26		8		15		15		15		11		32		18		6		2		160				Flat plate, slope=30		50%		50%		20%		37%		44%		48%		52%		55%		59%		61%		62%		63%

		Slope=30 cutoff=47		3		9		25		37		17		17		18		26		41		17		5		2		217				Slope=30, cutoff=25		50%		50%		20%		48%		59%		69%		77%		83%		86%		90%		92%		94%

		Slope=30, cutoff=60		2		8		24		42		65		44		48		45		41		16		5		1		341				Slope=30, cutoff=37		50%		50%		20%		45%		58%		62%		66%		71%		75%		79%		81%		83%

		Mareco teflon, cutoff <20,>60		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0				Slope=30 cutoff=47		50%		50%		20%		45%		56%		62%		65%		67%		69%		71%		73%		76%

		Mareco Slp=30, cutoff=45																														Slope=30, cutoff=60		50%		50%		20%		40%		47%		51%		55%		59%		62%		63%		64%		65%

																																Mareco teflon, slope=30		50%		50%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

										Monthly fraction																						Flat plate, slope=30		25%		75%		19%		30%		36%		41%		44%		47%		51%		54%		55%		56%

				jan		feb		mar		apr		may		jun		jul		aug		sep		oct		nov		dec		Sum				Slope=30, cutoff=25		25%		75%		20%		41%		52%		61%		70%		76%		81%		84%		87%		90%

		Irradiation on collector		2%		3%		7%		11%		16%		15%		15%		12%		10%		5%		2%		1%		100%				Slope=30, cutoff=37		25%		75%		20%		40%		50%		55%		60%		64%		68%		72%		75%		78%

		Flat plate, slope=30		0%		2%		6%		11%		19%		17%		17%		13%		11%		4%		1%		0%		100%				Slope=30 cutoff=47		25%		75%		20%		39%		48%		55%		58%		60%		62%		65%		67%		69%

		Slope=30, cutoff=25		4%		11%		5%		6%		12%		12%		12%		8%		6%		15%		6%		3%		100%				Slope=30, cutoff=60		25%		75%		19%		32%		39%		43%		47%		52%		55%		57%		58%		59%

		Slope=30, cutoff=37		2%		6%		16%		5%		9%		9%		9%		7%		20%		11%		4%		1%		100%				Mareco teflon, slope=30		25%		75%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

		Slope=30 cutoff=47		1%		4%		12%		17%		8%		8%		8%		12%		19%		8%		2%		1%		100%				Flat plate, slope=30		0%		100%		13%		22%		28%		33%		36%		40%		43%		46%		48%		50%

		Slope=30, cutoff=60		1%		2%		7%		12%		19%		13%		14%		13%		12%		5%		1%		0%		100%				Slope=30, cutoff=25		0%		100%		16%		34%		44%		53%		62%		70%		75%		79%		82%		85%

		Mareco teflon, cutoff <20,>60		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%				Slope=30, cutoff=37		0%		100%		17%		32%		42%		48%		53%		57%		61%		66%		69%		72%

		Mareco Slp=30, cutoff=45		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%				Slope=30 cutoff=47		0%		100%		16%		32%		40%		47%		52%		54%		56%		58%		60%		63%

		Constant load		8%		8%		8%		8%		8%		8%		8%		8%		8%		8%		8%		8%		100%				Slope=30, cutoff=60		0%		100%		14%		24%		31%		36%		40%		44%		47%		50%		51%		52%

		Degree day load		17%		15%		14%		10%		4%		1%		0%		1%		3%		7%		12%		15%		100%				Mareco teflon, cutoff <20,>60		0%		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

																																Mareco Slp=30, cutoff=45		0%		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

																																Mareco cutoff 45 vs flat plate		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

																																Mareco cutoff<20 vs flat plate		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

																																Mareco cutoff 45 vs flat plate		0%		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

																																Mareco cutoff<20 vs flat plate		0%		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%





Blad2

		0		0		0		0		0		0		0		0		0		0
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		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0



Irradiation on collector

Flat plate, slope=30

Slope=30, cutoff=25

Slope=30, cutoff=37

Slope=30 cutoff=47

Slope=30, cutoff=60

Mareco teflon, cutoff <20,>60

Constant load

Degree day load

Mareco Slp=30, cutoff=45

monthly sum as fraction of yearly sum

Loads and monthly collector 
output at 50 C



Blad3

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0
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		0		0		0		0		0
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Slope=30, cutoff=25

Slope=30, cutoff=37

Slope=30 cutoff=47

Slope=30, cutoff=60

Flat plate, slope=30

Calculated solar fraction as function of nominal solar
 fraction at 50 C.  Constant load.
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Slope=30, cutoff=25

Slope=30, cutoff=37

Slope=30 cutoff=47

Slope=30, cutoff=60

Flat plate, slope=30

Calculated solar fraction as function of nominal solar
 fraction at 50 C.  100 % degree day load.
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		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0



Sthlm std reference climate

Flat plate, slope=30

Slope=30, cutoff=25

Slope=30, cutoff=37

Slope=30 cutoff=47

Slope=30, cutoff=60

Mareco Slp=30, cutoff=45

Mareco teflon, cutoff <20,>60

kWh / m2, month

Irradiation and
collector output at 50 C



		Dag		Ta		Sol		VV		Värme

				C		kWh		kWh		kWh						2

		1		6		1		0		9				31		33		538		17%

		2		4		1		0		11				28		61		475		15%

		3		3		0		0		12				31		92		440		14%

		4		-1		1		0		16				30		122		311		10%

		5		-2		3		0		17				31		153		113		4%

		6		2		0		0		13				30		183		43		1%

		7		2		0		0		13				31		214		7		0%

		8		0		0		0		15				31		245		23		1%

		9		-5		3		0		20				30		275		109		3%

		10		-11		1		0		26				31		306		234		7%

		11		1		0		0		14				30		336		372		12%

		12		5		0		0		10				31		367		484		15%

		13		4		0		0		11								3,149		100%

		14		3		1		0		12								3,149

		15		-1		0		0		16

		16		-0		0		0		15

		17		1		0		0		14

		18		-0		0		0		15

		19		-6		4		0		21

		20		-12		0		0		27

		21		-10		0		0		25

		22		-5		5		0		20

		23		-10		5		0		25

		24		-12		1		0		27

		25		-5		0		0		20

		26		-12		0		0		27

		27		-14		0		0		29

		28		-0		0		0		15

		29		-0		0		0		15

		30		0		0		0		15

		31		1		0		0		14		538

		32		-2		0		0		17

		33		-2		0		0		17

		34		-2		11		0		17

		35		-0		7		0		15

		36		-1		8		0		16

		37		1		0		0		14

		38		-2		1		0		17

		39		-3		0		0		18

		40		-1		0		0		16

		41		-3		0		0		18

		42		-4		0		0		19

		43		-7		0		0		22

		44		-4		0		0		19

		45		-7		0		0		22

		46		-12		0		0		27

		47		-15		1		0		30

		48		-10		6		0		25

		49		-12		7		0		27

		50		-0		0		0		15

		51		3		0		0		12

		52		4		0		0		11

		53		4		0		0		11

		54		4		1		0		11

		55		9		2		0		6

		56		6		15		0		9

		57		2		6		0		13

		58		-1		19		0		16

		59		0		0		0		15

		60		3		7		0		12

		61		6		9		0		9

		62		1		0		0		14

		63		1		13		0		14

		64		2		2		0		13

		65		3		0		0		12

		66		4		4		0		11

		67		5		13		0		10

		68		3		13		0		12

		69		4		15		0		11

		70		3		0		0		12

		71		-0		0		0		15

		72		-0		5		0		15

		73		-3		7		0		18

		74		-6		17		0		21

		75		-1		26		0		16

		76		-1		0		0		16

		77		7		12		0		8

		78		5		1		0		10

		79		3		3		0		12

		80		3		0		0		12

		81		2		0		0		13

		82		2		1		0		13

		83		-1		0		0		16

		84		-4		28		0		19

		85		-3		21		0		18

		86		1		1		0		14

		87		-2		0		0		17

		88		-3		13		0		18

		89		-5		14		0		20

		90		-4		24		0		19

		91		-1		9		0		16

		92		-2		8		0		17

		93		-2		7		0		17

		94		-1		23		0		16

		95		-0		26		0		15

		96		2		11		0		13

		97		2		0		0		13

		98		3		6		0		12

		99		4		4		0		11

		100		6		14		0		9

		101		5		3		0		10

		102		10		28		0		5

		103		10		13		0		5

		104		11		18		0		4

		105		6		12		0		9

		106		5		13		0		10

		107		2		0		0		13

		108		3		18		0		12

		109		3		0		0		12

		110		6		22		0		9

		111		6		17		0		9

		112		8		15		0		7

		113		3		4		0		12

		114		3		15		0		12

		115		6		4		0		9

		116		10		7		0		5

		117		9		2		0		6

		118		7		1		0		8

		119		7		10		0		8

		120		8		35		0		7

		121		9		20		0		6

		122		12		14		0		3

		123		11		17		0		4

		124		12		12		0		3

		125		14		19		0		1

		126		16		10		0		0

		127		17		15		0		0

		128		14		18		0		1

		129		11		2		0		4

		130		10		4		0		5

		131		6		0		0		9

		132		7		2		0		8

		133		9		4		0		6

		134		10		26		0		5

		135		11		15		0		4

		136		8		9		0		7

		137		11		22		0		4

		138		11		21		0		4

		139		11		0		0		4

		140		16		24		0		0

		141		16		11		0		0

		142		12		9		0		3

		143		11		10		0		4

		144		10		0		0		5

		145		11		4		0		4

		146		14		11		0		1

		147		13		20		0		2

		148		11		3		0		4

		149		10		21		0		5

		150		12		22		0		3

		151		13		10		0		2

		152		10		3		0		5

		153		12		13		0		3

		154		10		0		0		5

		155		10		0		0		5

		156		12		4		0		3

		157		13		14		0		2

		158		11		1		0		4

		159		13		9		0		2

		160		13		12		0		2

		161		14		17		0		1

		162		15		18		0		0

		163		17		21		0		0

		164		14		8		0		1

		165		11		18		0		4

		166		12		1		0		3

		167		12		0		0		3

		168		17		13		0		0

		169		15		7		0		0

		170		17		24		0		0

		171		20		12		0		0

		172		18		2		0		0

		173		20		11		0		0

		174		21		16		0		0

		175		16		2		0		0

		176		17		16		0		0

		177		20		21		0		0

		178		20		7		0		0

		179		19		4		0		0

		180		16		2		0		0

		181		15		0		0		0

		182		14		4		0		1

		183		13		7		0		2

		184		16		22		0		0

		185		19		2		0		0

		186		21		19		0		0

		187		21		22		0		0

		188		19		20		0		0

		189		17		5		0		0

		190		17		11		0		0

		191		19		8		0		0

		192		21		23		0		0

		193		19		3		0		0

		194		20		2		0		0

		195		21		13		0		0

		196		20		1		0		0

		197		18		17		0		0

		198		15		0		0		0

		199		18		18		0		0

		200		18		9		0		0

		201		17		6		0		0

		202		17		10		0		0

		203		17		10		0		0

		204		13		0		0		2

		205		12		0		0		3

		206		15		1		0		0

		207		18		21		0		0

		208		17		11		0		0

		209		17		3		0		0

		210		17		1		0		0

		211		17		1		0		0

		212		17		6		0		0

		213		15		0		0		0

		214		16		9		0		0

		215		14		0		0		1

		216		15		0		0		0

		217		16		12		0		0

		218		17		11		0		0

		219		18		7		0		0

		220		18		12		0		0

		221		18		9		0		0

		222		19		15		0		0

		223		18		0		0		0

		224		17		0		0		0

		225		17		22		0		0

		226		18		1		0		0

		227		17		6		0		0

		228		20		13		0		0

		229		17		0		0		0

		230		16		5		0		0

		231		17		8		0		0

		232		18		4		0		0

		233		21		8		0		0

		234		17		0		0		0

		235		17		14		0		0

		236		13		2		0		2

		237		10		0		0		5

		238		11		0		0		4

		239		11		6		0		4

		240		11		5		0		4

		241		13		22		0		2

		242		13		0		0		2

		243		15		16		0		0

		244		12		0		0		3

		245		14		18		0		1

		246		14		0		0		1

		247		13		7		0		2

		248		10		0		0		5

		249		8		0		0		7

		250		9		28		0		6

		251		10		1		0		5

		252		13		17		0		2

		253		15		5		0		0

		254		15		15		0		0

		255		15		14		0		0

		256		12		7		0		3

		257		10		0		0		5

		258		11		0		0		4

		259		12		10		0		3

		260		9		0		0		6

		261		9		16		0		6

		262		11		19		0		4

		263		10		4		0		5

		264		10		0		0		5

		265		13		5		0		2

		266		14		18		0		1

		267		14		2		0		1

		268		13		0		0		2

		269		13		11		0		2

		270		10		12		0		5

		271		8		7		0		7

		272		8		0		0		7

		273		7		0		0		8

		274		11		4		0		4

		275		8		1		0		7

		276		7		21		0		8

		277		11		11		0		4

		278		11		7		0		4

		279		11		0		0		4

		280		9		19		0		6

		281		11		2		0		4

		282		12		11		0		3

		283		9		2		0		6

		284		9		0		0		6

		285		9		0		0		6

		286		10		6		0		5

		287		10		8		0		5

		288		9		0		0		6

		289		10		0		0		5

		290		11		0		0		4

		291		8		2		0		7

		292		6		0		0		9

		293		-1		3		0		16

		294		-1		12		0		16

		295		4		5		0		11

		296		3		13		0		12

		297		3		6		0		12

		298		6		8		0		9

		299		6		0		0		9

		300		7		0		0		8

		301		6		0		0		9

		302		5		0		0		10

		303		5		0		0		10

		304		5		6		0		10

		305		6		0		0		9

		306		4		0		0		11

		307		4		13		0		11

		308		6		8		0		9

		309		8		4		0		7

		310		8		0		0		7

		311		1		4		0		14

		312		-3		9		0		18

		313		-7		9		0		22

		314		-4		4		0		19

		315		0		1		0		15

		316		5		0		0		10

		317		7		4		0		8

		318		6		3		0		9

		319		3		2		0		12

		320		6		1		0		9

		321		7		0		0		8

		322		4		0		0		11

		323		4		0		0		11

		324		4		0		0		11

		325		4		0		0		11

		326		3		0		0		12

		327		5		0		0		10

		328		1		0		0		14

		329		-0		0		0		15

		330		-1		0		0		16

		331		1		0		0		14

		332		1		0		0		14

		333		0		0		0		15

		334		-3		0		0		18

		335		-2		3		0		17

		336		1		0		0		14

		337		1		1		0		14

		338		2		0		0		13

		339		-1		0		0		16

		340		-2		0		0		17

		341		-10		1		0		25

		342		-6		3		0		21

		343		2		0		0		13

		344		4		0		0		11

		345		-4		0		0		19

		346		-4		0		0		19

		347		2		0		0		13

		348		-3		0		0		18

		349		-2		0		0		17

		350		-7		3		0		22

		351		-9		1		0		24

		352		1		0		0		14

		353		3		0		0		12

		354		-0		0		0		15

		355		1		0		0		14

		356		-1		0		0		16

		357		-1		0		0		16

		358		-0		0		0		15

		359		2		0		0		13

		360		6		0		0		9

		361		3		0		0		12

		362		-3		1		0		18

		363		3		0		0		12

		364		3		0		0		12

		365		-0		0		0		15
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