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Weather Data

March 2004

This weather data was acquired for a project on Life Cycle Costing during 2003.
The project was run by Cool Concerns Ltd on behalf of Action Energy and members of the British Refrigeration Association (BRA) participated in the project.  BRA is the specialist refrigeration association within FETA.

We are grateful to Action Energy, who purchased the weather data, which was required for the project, and have allowed BRA to make the data freely available to anyone that wished to use it.

We are grateful to the Met Office, who provided the weather data.
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The Weather Data

The file weatherdata.xls contains historical weather data for 15 locations in the UK. These data have been provided by the UK Meteorological Office and are intended to give a representative picture of temperatures over the whole country. It gives the total occurrence of Dry and Wet bulb temperatures over the decade 1993-2002. 

The data is provided in the form temperature.hour frequency tables in Excel spreadsheets. 

Viewing the Weather Data
Each location has a separate worksheet. The User clicks on a tab at the foot of the screen to open the worksheet for a particular location. Click on Aberdeen-Dyce. A large matrix of numbers then appears. Press Ctrl-Home and the cursor goes to the top left hand corner

The Left Hand column represents Dry Bulb temperatures ascending in increments of 1 K. The row represents Wet Bulb temperatures ascending in increments of 1 K. Place the cursor on Cell B12 and select Windows/Split on the toolbar. This will keep the Dry and Wet bulb temperature scales visible as you navigate through the worksheet.

Move the cursor so that the matrix W 30: AD 37 is visible (below). 

	Wet Bulb

	Dry

Bulb
	1.0
	2.0
	3.0
	4.0
	5.0
	6.0
	7.0
	8.0

	
	1.9
	2.9
	3.9
	4.9
	5.9
	6.9
	7.9
	8.9

	2.0 =>   2.9
	616
	208
	0
	0
	0
	0
	0
	0

	3.0 =>   3.9
	305
	621
	208
	0
	0
	0
	0
	0

	4.0 =>   4.9
	31
	265
	535
	197
	0
	0
	0
	0

	5.0 =>   5.9
	1
	40
	262
	473
	202
	0
	0
	0

	6.0 =>   6.9
	0
	8
	59
	182
	291
	159
	0
	0

	7.0 =>   7.9
	0
	1
	4
	32
	107
	207
	116
	0

	8.0 =>   8.9
	0
	0
	0
	1
	21
	64
	153
	12

	9.0 =>   9.9
	0
	0
	0
	0
	4
	36
	47
	76
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Where cells contain a number this represents the number of hours that the weather was at the condition described by the Wet and Dry bulb temperature. Thus the condition DB 6 Deg, WB 4 DegC obtained for a total of 182 hours in January (i.e. an average of 18.2 hours per year). 

Move the cursor so that the right hand column is visible (below).

	Dry

Bulb
	Total

hours
	Temp
	Temp.hours

	2.0 =>   2.9
	1036
	2
	2072

	3.0 =>   3.9
	1166
	3
	3498

	4.0 =>   4.9
	1028
	4
	4112

	5.0 =>   5.9
	978
	5
	4890

	6.0 =>   6.9
	699
	6
	4194

	7.0 =>   7.9
	467
	7
	3269

	8.0 =>   8.9
	251
	8
	2008

	9.0 =>   9.9
	171
	9
	1539


The third column from the end (Total hours above) sums the number of hours each dry bulb temperature occurred. The next column repeats the temperature (in order to turn the string in the first column cells into a number
) and the final column multiplies the two to give a value of temperature.hours. 

Similarly the row below the temperature matrix for each month gives the hour total and temperature hours for Wet Bulb temperatures by summing the columns.

Move the cursor so that AW63: BB69 is visible. The number of dry bulb temperature hours is summed to give 26,936 temperature hours. The wet bulb temperature hours sum to 19,029. The total number of hours for which January temperatures were recorded from 19993-2002 was 7440. 

	0
	0
	0
	0
	35
	0

	0
	0
	0
	0
	36
	0

	0
	0
	0
	0
	37
	0

	
	
	
	 
	
	26936

	0
	0
	0
	7440
	
	3.62043

	27
	28
	29
	
	
	

	0
	0
	0
	19029
	2.558
	


Dividing the temperature.hour totals by the number of hours gives the weighted average Dry Bulb and Wet Bulb temperatures for January, respectively 3.62 DB and 2.56 WB. 

A table totalling all the data to give annual totals is found at the bottom of each worksheet. A similar calculation is carried out on this table as well as each monthly table to give annual mean Dry Bulb and Wet Bulb temperatures.(8.06 DB/6.59 WB).

Summary of Data

The monthly and annual DB and WB temperatures for each location are summarised in the "Averages" worksheet. This worksheet is linked to each regional worksheet.

	
	
	
	Summary of Weighted Average Temperature 
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Dyce
	Aldergrove
	Cardiff
	Coltishall
	Hurn
	Leeds
	Leuchars
	Newcastle
	Plymouth
	Ringway
	Shawbury
	Stornoway
	Trawscoed
	Drumalbin
	London

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Jan
	3.62
	4.46
	5.83
	4.26
	5.30
	4.53
	3.43
	4.42
	6.43
	4.32
	4.09
	4.73
	5.58
	2.67
	6.12

	
	2.56
	3.58
	4.69
	3.34
	4.45
	3.34
	2.43
	3.08
	5.51
	3.22
	3.10
	3.65
	4.54
	1.97
	4.56

	Feb
	3.91
	4.75
	6.40
	4.80
	5.66
	5.25
	4.11
	5.07
	6.55
	4.90
	4.76
	4.54
	5.79
	3.04
	6.62

	
	2.53
	3.78
	4.95
	3.59
	4.66
	3.72
	2.86
	3.41
	5.55
	3.59
	3.52
	3.42
	4.77
	2.27
	4.71

	Mar
	4.85
	5.77
	7.48
	6.13
	6.62
	6.36
	5.13
	5.95
	7.22
	6.22
	6.00
	5.12
	6.67
	4.02
	8.08

	
	3.30
	4.54
	5.76
	4.67
	5.42
	4.51
	3.60
	4.07
	6.12
	4.54
	4.51
	3.92
	5.43
	2.97
	5.68

	April
	6.40
	7.41
	9.04
	8.04
	8.25
	8.19
	6.76
	7.42
	8.46
	8.03
	7.63
	6.47
	7.88
	5.78
	9.80

	
	4.91
	5.92
	6.89
	6.27
	6.72
	6.00
	5.15
	5.48
	7.08
	6.03
	5.85
	5.18
	6.39
	4.41
	6.98

	May
	8.82
	10.23
	12.33
	10.99
	11.68
	11.21
	9.10
	10.08
	11.23
	11.31
	10.76
	8.59
	10.62
	8.64
	13.08

	
	7.09
	8.22
	9.61
	9.04
	9.76
	8.60
	7.37
	7.83
	9.49
	8.73
	8.53
	7.09
	8.72
	6.85
	9.74

	June
	11.51
	12.50
	14.88
	13.80
	14.25
	13.99
	12.08
	12.86
	13.54
	13.69
	13.43
	10.44
	12.86
	10.90
	16.00

	
	9.53
	10.45
	12.05
	11.54
	12.06
	11.15
	9.88
	10.26
	11.83
	11.20
	10.97
	8.99
	11.03
	9.20
	12.22

	July
	13.56
	14.39
	16.99
	16.11
	16.46
	16.30
	13.96
	15.04
	15.46
	15.81
	15.53
	12.28
	14.63
	12.63
	18.22

	
	11.73
	12.46
	14.08
	13.72
	14.07
	13.17
	11.92
	12.37
	13.80
	13.16
	12.84
	10.94
	12.93
	11.05
	14.20

	Aug
	13.81
	14.52
	17.22
	16.37
	16.56
	16.28
	14.21
	15.25
	16.05
	15.87
	15.49
	12.92
	14.94
	12.92
	18.39

	
	12.08
	12.69
	14.32
	14.08
	14.27
	13.38
	12.25
	12.63
	14.35
	13.36
	13.00
	11.50
	13.25
	11.32
	14.46

	Sept
	11.66
	12.41
	14.60
	13.71
	13.69
	13.34
	12.05
	12.72
	14.03
	13.18
	12.79
	11.51
	13.02
	10.97
	15.13

	
	10.31
	10.93
	12.21
	11.98
	11.98
	11.16
	10.39
	10.67
	12.55
	11.22
	10.93
	10.19
	11.51
	9.84
	12.29

	Oct
	8.80
	9.61
	11.64
	10.54
	10.98
	10.25
	9.07
	9.98
	11.68
	10.08
	9.70
	9.04
	10.59
	7.88
	12.23

	
	7.48
	8.42
	9.84
	9.09
	9.62
	8.54
	7.67
	8.12
	10.43
	8.57
	8.28
	7.78
	9.12
	6.79
	9.91

	Nov
	5.90
	6.93
	8.55
	6.94
	7.52
	7.01
	5.95
	6.84
	8.77
	6.93
	6.54
	6.90
	7.79
	5.13
	8.74

	
	4.85
	6.07
	7.19
	6.03
	6.58
	5.88
	4.92
	5.54
	7.73
	5.85
	5.59
	5.72
	6.73
	4.36
	7.03

	Dec
	3.44
	4.54
	6.02
	4.59
	5.36
	4.49
	3.45
	4.43
	6.63
	4.31
	4.01
	4.62
	5.63
	2.41
	6.24

	
	2.46
	3.74
	4.84
	3.68
	4.54
	3.41
	2.47
	3.13
	5.69
	3.28
	3.12
	3.55
	4.59
	1.80
	4.71

	Annual
	8.05
	8.98
	10.95
	9.73
	10.22
	9.78
	8.30
	9.18
	10.49
	9.58
	9.25
	8.12
	9.44
	7.18
	11.58

	
	6.59
	7.58
	8.90
	8.12
	8.70
	7.75
	6.76
	7.23
	9.16
	7.75
	7.54
	6.85
	8.04
	6.00
	8.90


	
	
	
	
	Temperature Frequency - BRA Format
	
	
	
	
	
	
	

	
	Temp 
	
	
	
	
	
	
	
	
	
	

	DB
	2
	8,086
	5,502
	2,669
	5,994
	6,652
	5,610
	8,729
	5,151
	2,406
	5,907
	8,085
	4,709
	4,812
	11,829
	2,270

	WB
	
	13,060
	8,134
	5,004
	8,416
	8,113
	8,760
	12,840
	9,377
	3,825
	9,214
	10,590
	8,841
	6,633
	15,425
	5,095

	DB
	7
	26,492
	22,385
	14,646
	20,476
	15,149
	20,413
	24,124
	23,139
	13,032
	20,481
	19,517
	25,182
	15,792
	25,089
	14,874

	WB
	
	29,480
	26,939
	21,246
	24,918
	19,193
	26,342
	28,104
	28,926
	18,099
	25,579
	24,910
	30,315
	20,812
	27,784
	22,393

	DB
	12
	30,312
	32,118
	30,732
	27,657
	29,570
	28,240
	29,556
	29,537
	33,829
	29,163
	29,322
	38,613
	30,014
	28,360
	27,445

	WB
	
	31,786
	34,895
	33,760
	30,160
	32,178
	31,845
	31,777
	32,765
	34,897
	32,091
	32,328
	37,925
	31,302
	28,909
	32,537

	DB
	17
	18,848
	22,368
	26,249
	22,682
	23,783
	22,848
	20,671
	22,410
	26,608
	23,057
	22,151
	18,049
	21,059
	14,309
	25,962

	WB
	
	12,571
	16,573
	23,915
	20,476
	24,039
	18,283
	14,332
	14,900
	24,569
	18,684
	18,023
	10,199
	16,905
	9,485
	23,688

	DB
	22
	3,590
	4,728
	10,422
	8,441
	9,845
	8,194
	4,236
	6,032
	6,985
	7,378
	6,988
	827
	4,769
	2,238
	12,857

	WB
	
	734
	1,025
	3,006
	3,148
	3,655
	2,035
	595
	1,034
	2,097
	2,044
	1,769
	125
	1,399
	442
	3,712

	DB
	27
	292
	460
	1,949
	1,698
	2,000
	1,721
	314
	703
	603
	1,410
	1,379
	25
	555
	219
	3,453

	WB
	
	0
	0
	8
	11
	8
	0
	0
	0
	1
	0
	0
	0
	7
	0
	22

	DB
	32
	11
	5
	221
	178
	185
	239
	10
	30
	25
	216
	178
	0
	57
	1
	584

	WB
	
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0


How the Weather Data is Used
Weighted average temperatures can simply be taken from the tables and typed in cell C3 of the Energy worksheets to enable annual energy consumption to be estimated using the "Balance" macro.

The DoCalc macro actually reads the weather data. When Dry Bulb temperatures are selected
 it reads the DB temperatures summed in the right hand column of the weather data. Where it encounters a value in a cell, it runs the "Balance" routine for this temperature to calculate the COSP and uses this to calculate the energy consumed for the number of hours this temperature occurred. This are summed to give an aggregate total of kWh for the year. When Wet Bulb temperatures are selected, the rows containing WB totals are read.

Note that the numbers occurring in the Met Office tables are for 10 years. The total kWh value is divided by 10 before appearing on the Energy worksheet.

Note that where both DB and WB temperatures are required for calculation (as with Industrial Coldstore.xls) each cell must be read individually by DoCalc.






� Strictly speaking the number should be the mid-point, i.e. 5.5, 6.5 etc. This simplification makes very difference to results. All the average temperature calculations have been made on the worksheets subsequent to receiving the basic data from the Met. Office


� on real system spreadsheets. Demosystem.xls does not allow locations and temperature mode to be changed.





