Solution

Task 1

1.
1.1. 
T0 = 24 oC

Vsamp= 580.6 mV

1.2. 
Vsamp(50oC) = 528.6 mV
Vsamp(70oC) = 488.6 mV

Vsamp(80oC) = 468.6 mV

2.
2.1. Data of cooling-down process without sample:
	t (s)
	Vsamp (mV)
	ΔV (mV)

	0
	455,51
	-0,4334909

	10
	456,31
	-0,5028455

	20
	457,23
	-0,5583364

	30
	458,07
	-0,6311545

	40
	458,95
	-0,7039818

	50
	459,9
	-0,7698727

	60
	460,78
	-0,8184273

	70
	461,77
	-0,8773818

	80
	462,68
	-0,9398182

	90
	463,6
	-1,0021818

	100
	464,44
	-1,0715455

	110
	465,43
	-1,1305455

	120
	466,31
	-1,1825455


2.2.
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2.3.

[image: image2.emf]Graph 2
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3.

3.1. Dish with substance

	t (s)
	Vsamp (mV)
	ΔV (mV)

	0
	489,69
	4,0262727

	10
	490,46
	3,9672727

	20
	491,22
	3,9638182

	30
	491,98
	3,9256364

	40
	492,74
	3,8562727

	50
	493,43
	3,8147273

	60
	494,27
	3,78

	70
	494,92
	3,6968182

	80
	495,3
	3,3742727

	90
	495,72
	2,9511818

	100
	496,03
	2,5280909

	110
	496,48
	2,1154545

	120
	496,71
	1,6541818

	130
	496,75
	0,9849091

	140
	497,02
	0,6311545

	150
	497,74
	0,6207545

	160
	498,5
	0,6970455

	170
	499,38
	0,8323

	180
	500,22
	0,9952727

	190
	501,17
	1,1756364

	200
	502,2
	1,3732727

	210
	502,93
	1,571

	220
	503,81
	1,7374545

	230
	504,57
	1,9073636

	240
	505,49
	2,0287273

	250
	506,32
	2,1605455

	260
	506,97
	2,2506364

	270
	507,77
	2,3442727

	280
	508,23
	2,3859091

	290
	509,11
	2,431

	300
	509,87
	2,4656364

	310
	510,44
	2,4726364

	320
	511,13
	2,5280909

	330
	511,74
	2,5280909

	340
	512,35
	2,5280909

	350
	512,92
	2,5142727

	360
	513,5
	2,5211818

	370
	514,18
	2,5072727

	380
	514,64
	2,5072727

	390
	515,29
	2,4969091

	400
	515,86
	2,5003636

	410
	516,28
	2,4656364

	420
	517,04
	2,4621818

	430
	517,54
	2,4449091

	440
	518,07
	2,4413636

	450
	518,61
	2,431

	460
	519,07
	2,4101818

	470
	519,68
	2,3998182

	480
	520,13
	2,379

	490
	520,71
	2,3616364


3.2.
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3.3.
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4.
4.1. Show Vs in Graph 3. Value Vs = 497 mV (1 mV. From that Ts = 59.8 oC ( 0.5 oC can be deduced.
4.2. Show Vs in Graph 4. Value Vs = 496 mV (1 mV. From that Ts = 59.9 oC can be deduced.
4.3. Error calculations:

Error of Ts:
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in which A is an intermediate variable.

Therefore error for Ts can be written as:


[image: image6.wmf]22

0

=+

s

TTA

ddd

, in which (… is the error.
Error for A is calculated separately:
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in which we have:
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Errors of other variables in this experiment:
(T0=1oC

(V(T0) = 0.2 mV, read on the multimeter.
(( = 0.03 mV/oC

(V(T0)(0.2 mV

(V(Ts)(1 mV

From the above constituent errors we have:
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Task 2

1. 


1.1. 
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2.

2.1. Lamp off
	t (s)
	(V(T0) (mV)

	0
	-16,0109

	10
	-16,0218

	20
	-16,0145

	30
	-16,0255

	40
	-16,0009

	50
	-15,9627

	60
	-15,9627

	70
	-15,9727

	80
	-15,9909

	90
	-15,9973

	100
	-16,0009

	110
	-16,0182

	120
	-16,0009


2.2. Measured data with the lamp on
	t (s)
	(V (mV)

	0
	-19,5591

	10
	-21,9

	20
	-23,87

	30
	-25,5273

	40
	-26,9109

	50
	-28,0827

	60
	-29,0718

	70
	-29,9345

	80
	-30,7745

	90
	-31,4855

	100
	-32,0155

	110
	-32,4564

	120
	-32,9209


2.3. Measured data with the lamp off
	t (s)
	(V (mV)

	0
	-23,242

	10
	-22,41

	20
	-21,688

	30
	-21,033

	40
	-20,53

	50
	-20,104

	60
	-19,642

	70
	-19,303

	80
	-18,949

	90
	-18,699

	100
	-18,443

	110
	-18,231

	120
	-17,995


3. 
3.1. 
x=t



y= C*ln((T/(T0)
3.2.
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3.3. k= 0.00718

4.

4.1.


x=(S/k)*[1-exp(-kt/C)]


y=(T
4.2.
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4.3. E= 124.72 W/m^2.

5.

5.1. 
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5.2. 

	V (mV)
	I (mA)
	P (mW)

	489
	3,18
	1,55502

	487
	3,17
	1,54379

	485
	3,25
	1,57625

	480,3
	3,88
	1,863564

	473,2
	4,67
	2,209844

	468,5
	5,07
	2,375295

	459,1
	5,98
	2,745418

	448,8
	6,73
	3,020424

	402
	9,21
	3,70242

	267
	11,26
	3,00642

	182
	11,47
	2,08754

	157
	11,62
	1,82434

	150
	11,52
	1,728

	33,5
	11,78
	0,39463

	18,6
	11,73
	0,218178


5.3.
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5.4. Pmax= 3.7 mW ( 0.2 mW

5.5.
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Error calculation:
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, in which Sp is the area of the solar cell
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 is estimated from Graph 7, typical value ( 5-10 %
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 error due to millimeter measurement (with the ruler), typical value ( 5 %

E is calculated from averaging the ratio (using Graph 6):
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, in which Rdet is the radius of the detector orifice.
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Calculation of error for E:
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k is calculated from the regression of:
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From the regression, we can calculate the error:
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The error can also be estimated from Graph 5.

We set:
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Finally:
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Typical values for 
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 and other constituent errors:
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Finally:
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1.2. 
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1.4. 
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