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Fourier Representation of Ambient
Temperature and Duration of Sunshine

Girja Sharan Krishna Kumar M.,

In the course of constructing a transient simulation model of the box-type solar cooker, a nced
arosc for analytic expressions of ambicnt tcmperatures during the day. Mecan hourly ambicnt
temperature data for several places is given in the ‘Handbook of Solar Radiation Data for India’(1).
Locations in and immcdiatec ncighbourhood of Gujarat werc of interest to us. These include
Ahmcdabad (23°04°N, 72°38°E), Bhavnagar (21°45'N, 72°11’E) Bombay (19°07°N, 72°51'E) and
Jodhpur (26°18°N, 7501’E). Accordingly, data of Ahmcdabad, Bhavnagar, Bombay and Jodhpur
(given in Tables 16, 56, 78 and 150 respectively of Handbook) were put through Fouricr analysis.

For solar thermal systems, it is uscful to know the availability of clear sunshine. Mean
duration of sunshine during cach onc hour span is also availablc in the Handbook (Tables 13, 54, 76
.and 147 for Ahmedabad, Bhavnagar, Bombay and Jodhpur). This data too has been subject 10 Fourier
analysis. Results may be uscful to those working on solar thermal appliances, as also some others
interested in heat load calculations, moisture loss from plants cic.

Ambient Air Temperatures

Equation 1 gives the Fouricr scries represcntation for ambicnt tecmperature.

T ; os (- 1)+B_cos(u -
() = A, + XI:[A“ cos (1 O D+B_cos(n 5 t)] (1)

where T ambicnt temperature (C)
1 time in hours, midnight being the origin
A, B, Fouricr coclficicnts
n number of harmonics

Table A1 of appendix gives the first six harmonics for Ahmedabad and Tables A2, A3 and
A4 for Bhavnagar, Bombay and Jodhpur. For illustration, Figures 1 to 3 show thc comparison of
data from the Handbook (shown by ), and the computed valucs (using Equation 1) with one, thrce
and five harmonics respectively for January month at Ahmedabad. Visual cxamination suggests that
the representation with three harmonics is quite good and it gets better with inclusion ol more terms.
The maximum absolute deviation from the data with three and five harmonics is shown in Table 1.

Graphs of ambient temperature using three harmonics arc given in appendix Figures Al to
A12 for May, July and Dccember of the four citics.



Duration of Sunshine

The data given in the Handbook is the mean duration of sunshine at the end of hourly span.
If plotted against hour of day, a staircase profile will result. When summed (or intcgrated) over the
day length, it will give the effective duration when there was clear sunshine. We have treated the
given hourly valucs as if these were instaniancous valucs. Fouricr representation given by Equation
1 can again be used with left hand side replaced by sunshinc duration, S(t), interpreted as just stated.
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Table 1
Max. Absolute Deviation (%)
Ambicm Air ’I‘cmpcralurc
Ahmcdabad Bhavndgar Bombay Jodhpur
| 3HAR| 5 HAR 3 HAR| 5 HAR % HAR‘ 5 HAR 3 HAR| 5HAR |
Jan 1092] s530] 3670  122] s8] 325 369 307
Feb 075| 453 410 113 6.09 3.00 513|218
— ) — I ]
Mar 4.91 236|351 1.12 2.68 1.43 4.03 1.83 |
wwwww 1 . =be |
Apr 2.21 087 1. 32 1.19 2.87 1.33 2.52] 1.10
May 1.33 0.48 1.69 077 1.62 070| 4. 02 2. 3()
Jun 0.85 0.90 2.14 171 0 94l 069 4 049| 037
Jul 071 0.61 1.06 il 057 0.65 0.43 0.49 0.38
Aug 0. 66 034 086 075 0.46! J 0.19] 0.50 0.39
- —m—— — —_ P N - - —_—— . — — e e e e _— - “
Spt 1.21 0.79 ]428‘ oos 114 0.79 Lis| o6l
Oct | 386 1.77 254 071 1.93 132} 331 106
Nov 731) 351 341 } v 42 2.93 1.81 3.38 137
Dec 9.28 4.77 3 451 1. l() 3.44 171 2.53 2 ()6
- "'“ng&?é T
AIR TEMP. - AHMEDABAD (CJAND
ol
-
M
g f
np
i -l
al
-
" -
a -



Figure 2 B Figure 3

AIA TBWF. - AHMEDABAD (JAN) AlR TBMP, - AMEDABAD (UMD

e——

TR
saiddqnansaneEsENNS

TR
f82dadsansNEINANERE

BN EYMYEWY RS -'[II]'_I.I..I']III'I‘

Appendix Tables AS to A8 give the first cight harmonics for Ahmcdabad, Bhavnagar, Bombay
and Jodhpur respectively. Presence of sharp comners ncar sunrisc and sunsct necessitaies larger number
of terms. Greater deviation from data can be expected near the sharp comers. However, the
representation during the day say, from 8 am to 4 pm with cight harmonics is quite good. Table 2
shows the maximum absolute deviation for all the four placcs with 8 harmonics.

Graphs of sunshine using eight harmonics are given in appendix Figures A13 to A24 for May,
July and December of the four citics.

\

o Table 2
Max. Absolute Deviation (%)
Duration of Sunshine, with 8 harmonics
L@l _
Ahmedabad Bhavnagar ~Bombay Jodhpur
Jan 8.70 11.32 6.81 7.80
Feb 628| 3%, e8| 917
Mar _ 1013 | 3.59 | A 6.12
Apr 858 4.99 | ~ 6.80 1.81
May | 4.48 | 10.32 2.52 4.61
Jun 701 3.71 5.63 5.57
Jul 11.12 631 17.81 7.39
Aug 8.92 ﬂ 5.12 ’ 17.99 4.85
Spt 8.91 7.72 15.22 4.37
Oct 5.30 8.20 4.94 8.41
Nov | 8.62 | 544 8.77 9.16
Dec 11.19 11.10 8.37 10.53




A word of caution may be in order. Whercas sunshine and irradiance have a dcfinite diumnal
regularity on a clear day, occurrence of clouds and other local faclors obscuring sunshinc arc
essentially stochastic, Fouricr represcentation would make the occurrence of obscurity out to be
deterministic which it is not. The utility of sunshine rcpresentation lics in that it can give a broad
idca of the reduction in direct radiation during a typical day in the rcgion to which these expressions
belong. Moreover, it may be equally good to use a simple ’staircase’ function with size of steps
derived from data to represent the sunshine duration. Only advantage the Fourier scries would offer
over staircase is that it is diffcrentiable and more convenient 1o use in simulation.
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Table Al
Fourier Coefficients for Air Temperature Series
AHMEDABAD |

n 0 X ] 2 3 4 5 6

Jan A 20.01 -3.92 0.89 -0.44 0.23 0.07 -0.18
B -6.07 1.63 0.35 -0.48 0.20 0.08

Feb | A 23.13 -3.97 0.98 -0.36 0.35 0.14 -0.27
B B B 670 1.67 0.60 -0.48 0.17 0.15
Mar | A 27.37 -3.54 0.79 -0.40 0.20 0.17 -0.18
B -6.42 1.36 0.59 -0.44 -0.05 0.09

Apr | A 31.55 -2.94 0.69 0.30 0.16 0.13 -0.08
B -6.12 1.15 0.55 -0.31 -0.05 0.06

May | A 33.77 -2.53 0.31 -0.08 0.11 0.13 -0.04
B 5.90 1.20 0.39 -0.14 -0.09 0.03

Jun A 31.83 -2.08 0.06 0.11 0.04 0.00 -0.08
B -3.74 1.07 0.20 -0.12 -0.08 0.06

Jul A 28.74 -1.24 0.08 0.04 0.00 0.01 -0.04
B -2.07 0.54 0.10 -0.12 -0.03 0.06

Aug | A 28.03 -1.12 0.12 0.02 0.03 0.01 -0.03
: B# -2.07 0.50 0.06 -0.10 -0.03 0.04
Sep | A 28.00 -1.76 0.34 0.00 0.04 0.01 -0.08
B -2.60 0.71 0.13 -0.17 -0.03 0.08

Oct | A 27.69 -4.02 1.02 -0.13 0.03 0.07 -0.18
B -4.65 1.33 0.55 -0.51 0.01 0.19

Nov | A 24.27 -4.73 1.27 -0.26 0.03 0.07 -0.17
B -5.31 1.48 0.48 -0.65 0.11 0.23

Dec | A 21.03 -4.20 0.99 -0.26 0.20 0.00 -0.23
B -5.47l 1.70 0.31 -0.58 0.08 0.16
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Table A2
Fourier Coeflicients for Air Temperature Series
BHAVNAGAR

n 0 1 2 3 4 5 6
Jan A 20.38 -1.89 0.73 -0.34 0.28 -0.09 -0.13
B -5.39 143 -0.22 -0.25 0.09 -0.03
Feb | A 23.58 -2.19 0.98 -0.36 0.24 -0.06 -0.11
B -5.17 1.06 0.05 -0.44 0.06 0.05
Mar | A 27.99 -2.37 0.98 -0.39 0.22 0.06 -0.11
B ‘ -5.30 1.07 0.17 -0.34 0.11 -0.04
Apr A 30.60 -2.22 1.07 -0.18 0.13 0.00 -0.02
B -4.37 0.88 0.25 -0.19 -0.05 0.08
May | A 32.14 -2.56 0.96 -0.06 -0.12 0.11 -0.08
B ﬁ -4.52 1.02 -0.15 -0.27 0.00 -0.01
Jun A 29.74 -2.05 0.50 -0.11 0.10 0.02 -0.05
B -2.26 ().67 0.08 ) -0.09 ()‘()6_ -0.05
Jul A 27.85 -1.52 0.46 -0.23 0.05 0.03 0.03
B -1.51 0.40 0.14 -0.11 0.08 0.02

— AU [ U P
Aug | A 27.31 -1.46 0.42 -0.13 0.01 0.04 0.02
B -1.95 0.52 0.06 -0.05 -0.04 0.08
Sep | A 27.38 -2.22 0.84 -0.17 0.05 0.07 -0.08
B -2.63 0.70 0.00 -0.14 -0.02 0.04
Oct | A 29.63 -2.65 1.07 -0.32 0.08 -0.05 -0.02
L B -4.00 0.69 0.25 -0.39 0.17 0.04
Nov | A 26.93 -1.95 0.88 -0.28 0.05 0.06 -0.13
B -3.35 0.81 0.16 -0.37 0.09 0.06
Dec | A 22.41 -2.24 1.10 -0.33 0.22 -0.08 -0.08
[L B 489 | 1.08 0.03 -0.35 0.15| -0.02




Table A3
Fourier CoefTicients for Air Temperature Series

BOMBAY
n 0 1| 2 3] 4 5 6
Jan A 23.40 -3.65 1.38 -0.54 0.03 0.07 -0.12
B -3.90 0.83 0.04 -0.38 0.13 0.12
Feb A 24.55 -3.81 1.38 -0.65 0.05 0.09 -0.16
B -4.01 0.74 0.24 -0.48 0.14 0.10
Mar | A 26.44 3.17 1.18 -0.43 -0.02 0.07 -0.08
B 3,10 0.45 0.35 -0.40 0.03 0.12
Apr | A 28.31 -2.58 0.99 -0.15 -0.10 0.07 0.00
B 2.34 0.14 0.40 -0.30 -0.03| 0.2
May | A 29.75 -1.95 0.70 0.00 -0.11 0.05 0.01
B -1.48 0.20 0.25 -0.16 -0.04 0.08
Jun A 28.71 117 0.36 -0.01 -0.04 0.00 0.02
B -1.01 0.23 0.06 | -0.04 -0.04 0.08
Jul A 27.26 -0.68 0.19 -0.02 -0.04 0.03 -0.02
B -0.57 0.11 0.01 -0.06 0.00 0.02
Aug | A 26.80 -0.72 0.22 -0.06 0.03 0.01 0.00
B -0.59 0.18 | 0.6 -0.07 0.01 0.01
Spt A 26.87 -1.18 0.35 -0.07 -0.04 0.03 -0.03
B -1.14 0.29 0.05 -0.10 -0.04 0.08
Oct A 27.58 22.64 0.84 -0.28 -0.08 0.05 -0.02
B -2.41 0.48 0.14 -0.24 0.05 0.13
Nov | A 26.64 -3.55 1.21 -0.27 -0.18 0.05 0.04
B -3.21 0.74 0.11 -0.36 0.17 0.11
Dec | A 24.68 -3.51 1.21 -0.39 -0.10 0.09 -0.06
\ B -3.43 0.74 0.00 -0.32 0.14 0.11
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Table A4
Fourier Coefficients for Air Temperature Series
JODHPUR
n 0 1 2 3 4 5 6
Jan A 17.12 -2.53 0.67 -0.29 0.27 -0.08 -0.03
B -5.19 1.82 -0.27 -0.06 0.02 -0.06
Feb A 20.64 -2.67 0.83 -0.40 0.42 -0.08 -0.09
B -5.84 1.71 0.05 -0.26 0.02 -0.05
Mar A 26.29 -2.89 0.98 -(0.49 0.23 0.10 -0.12
B -5.85 1.38 0.26 -0.28 0.03 0.05
Apr A 31.37 -2.94 1.02 -0.50 0.09 0.15 -0.04
B -5.68 1.03 0.42 -0.25 -0.06 0.05
May | A 34.50 -2.32 0.78 -0.34 -0.03 0.23 -0.03
B -5.43 0.90 0'42,J -(.22 -0.07 0.15
Jun A 34.07 -1.08 0.32 -0.11 0.02 0.03 0.01
B -4.36 0.87 0.08 |  -0.05 0.01 0.00
Jul A 31.06 -1.17 0.15 -0.07 0.01 0.00 -0.03
B -2.89 0.65 0.07 -0.05 -0.02 0.01
Aug A 29.80 -1.21 0.23 -0.10 0.03 0.04 -0.05
B -2.66 0.64 0.03 -0.09 0.02 -0.01
Spt A 29.06 -1.97 0.51 -0.14 0.02 0.05 -0.06
B -3.28 0.80 0.1 -0.14 0.00 0.05
Oct A 27.92 -3.41 1.15 -0.39 0.20 0.02 -0.11
B -5.12 1.49 0.26 -0.38 0.07 0.08
Nov A 22.58 -3.42 1.15 -0.41 0.23 -0.18 -0.05
B -5.18 1.80 -0.01 -0.30 0.06 0.07
Dec A 18.46 -2.81 0.63T -0.24 0.22 -0.20 -0.03
B -5.12 1.92 -0.29 -0.14 0.05 0. I_S_J
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Table AS
Fourier Coefficients for Sunshine Duration Series - AHMEDABAD
n 0 1 2 3 4T 5 6 7 8
Jan A 0.41 -0.60 0.16 0.13 -0.11 -0.02 0.06 -0.01 -0.03
B 7 -0.07 0.03 0.06 -0.06 7 -0.03 0.07 -0.01 -0.06 ||
Feb Al 043 -0.61] 0.14| 0.14 -0.10 -0.03|1 0.06 0.00 -0.03
B -0.08({ 0.04] 0.06 -0.06 -0.02] 0.06 -0.01 -0.04
Mar Al 040 -0.591 0.18 0.10 -0.12 0011 0.05 -0.03 -0.01
B -0.07 7 004 0.05 -0.06 -0.02| 0.06 -0.01 -0.04
Apr Al 041 -0.58| 0.12{ 0.13 -0.07 004 0.05 0.00 -0.02
B -0.06) 002 0.06 -0.04 -0.04( 0.05 0.00 -0.02
o — ’..1
May Al 046 -0.621 0.07 0.16 -0.05 -0.06| 0.03 0.03 -0.01
B 7-0.()8 B 0.02| 0.07 -()0%_ - -0.05{ 0.03 0.04 -0.01
Jun A 0.37 -0.51 0.10 0.10 -0.05 -0.04 0.03 0.01 0.00
B -0.09] 0.05| 0.03 -0.02 -0.04| 0.03 0.03 -0.02
Jul Al 019 -0.271 0.06] 0.05 -0.03 -0.01] 0.01 0.00 -0.01
B 0.06) 005 0.01 -0.02 0.00| 0.00! 0.01 -0.01
_’,,,_,_.. —_—
Aug Al 0.18 -0.27| 0.08| 0.03 -0.03 -0.01t 0.02 0.00 -0.01
B -0.08¢ 0.06] 0.01 -0.(04 0.01] 0.02 -0.01 -0.0t
Sep Al 023 -0.361 0.131 0.04 -0.06 0.01| 0.02 0.00 -0.02
B _ —0.0]_ ) 0.06| 0.00 -0.04 0.017 0.03 -0.03 -0.01
Oct Al 038 -0.55¢17 0.13] 0.13 -0.10 -0.03] 0.06 0.00 -0.03
B -0.06 0.03 0.04 -0.05 -0.01 0.05 -0.01 -0.04
Nov Al 041 -0.591 0.14] 0.13 -0.09 004 0.07 0.00 -0.03
B -0.071 0.04| 0.04 -0 ()_4 -0.02! 0.05 0.00 -0.06
Dec Al 040 -0.60] 0.16] 0.12 -0.11 -0.03( 0.07 0.00 -0.04
B -0.07{ 004 0.04 -0.06 -0.01 0.06 -0.01 -0.06




11

=
Table A6
Fourier Coefficients for Sunshine Duration Series - BHAVNAGAR
n 0 1 2 3 4 5 6 7 8
Jan Al 041 -0.60 0.16 0.12 -0.10 -0.03 0.06 0.00 -0.03
B -0.08 0.04 0.05 -().()q ] -0.02 0.06 0.00 -0.06
Feb Al 043 -0.61 0.12 0.15 -0.09 -0.04 0.05 0.00 -0.02
B -0.08 0.03 0.06 -0.05 -0.03 0.05 0.00 -0.04
Mar Al 043 -0.61 0.12 0.15 -0.09 -0.04 0.05 0.00 -0.02
B -0.08 0.03 0.06 -0.05 -0.03 0.05 0.00 -0.04
Apr Al 045 -0.61 0.09 0.15 -0.05 -0.07 0.03 0.04 -0.02
B -0.06 0.00 0.07 -0.02 -0.05 0.03 0.03 -0.02
May A| 047 -0.62 0.05 0.17 -0.02 -0.08 0.00 0.05 0.00
B -0.07 0.00 0.07 -0.01 -0.07 0.01 0.06 -0.01
Jun Al 027 -0.37 0.05 0.09 -0.03 -0.03 0.01 0.01 0.00
B -0.06 0.02 0.05 -0.02 -0.03 0.02 0.02 -0.01
Jul Al 0.13 -0.18 0.04 0.04 -0.03 -0.01 0.02 0.00 0.00
B -0.02 0.00 0.01 -0.01 -0.01 0.01 0.01 -0.01
Aug Al 0.13 -0.18 0.04 0.03 -0.03 0.00 0.01 0.00 0.00
B -0.02 0.01 0.01 -0.01 0.00 0.01 0.00 0.00
Sep Al 027 -0.40 0.12 0.06 -0.05 -0.01 0.03 0.00 -0.02
B -0.05 O‘()_Z_ 0.03 -0.04 -0.01 0.03 -0.01 -0.02
Oct Al 039 -0.55 0.11 0.13 -0.08 -0.03 0.05 -0.01 -0.02
B -0.07 0.02 0.06 -0.04 -0.04 0.05 0.01 -0.04
Nov Al 038 -0.55 0.12 0.13 -0.09 -0.03 0.05 0.00 -0.02
B -0.07 0.03 0.05 -0.05 -0.02 0.05 0.00 -0.04
Dec Al 040 -0.58 0.14 0.12 -0.09 -0.04 0.07 -0.01 -0.03
B -0.07 0.02 0.07 -0.07 -0.01 0.06 -0.01 —O.%
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TableA7
Fourier Coefficients for Sunshine Duration Series - BOMBAY
n 0 1 2 3 4 5 6 7 8
Jan Al 040 -0.59| 0.18 0.10 -0.11 0.00, 0.04 -0.02 -0.01
B -0.09 0.05 0.06 -0.07 -0.01 0.07 -0.02 -0.04
Feb Al 040 -0.60| 0.17 0.11 -0.11 -0.01| 0.05 -0.01 -0.02
B -0.10 0.06 0.06 -0.09 -0.01 0.08 -0.03 -0.04
Mar A 0.40 -0.59 0.16 0.10 -0.10 0.00f 0.03 -0.01 0.00
B -0.12| 0.07 0.07 -0.09 -0.01| 0.08 -0.03 -0.04
Apr A 0.41 -0.58 0.14 0.10 -0.06 -0.02 0.02 0.01 -0.01
B -0.11 0.05 0.08 -0.07 -0.04 0.07 0.00 -0.04
May A 0.39 -0.54 0.10 0.11 -0.04 -0.03 0.01 0.02 0.00
B -0.13 0.06 0.08 -0.07 _ -0.03 0.05 0.01 -0.03
Jun Al 024 034 0.09 0.05 -0.03 -0.02| 0.01 0.01 -0.01
B -0.06| 0.02 0.04 -0.04 -0.02| 0.03 0.00 -0.02
Jul Al 010 -0.15 0.07 0.01 -0.03 0.02) 0.00 0.00 0.00
B -0.02| 0.2 -0.01 -0.01 0.00| 0.01 -0.01 0.01
Aug A 0.10 -0.16 0.07 0.01 -0.02 0.01 0.00 0.01 0.00
B -0.03 0.02 0.01 -0.02 0.01 0.01 -0.01 -0.01
Spt A 0.21 -0.32 0.11 0.03 -0.05 0.01 0.01 -0.01 0.01
B -0.07 0.00 0.00 -0.04 0.01 0.03 -0.03 -0.01
Oct Al 0.34 -0.50| 0.13 0.09 -0.08 0.00| 0.02 0.00 0.00
B -0.10 0.07 0.03 -0.05 -0.01 0.05 -0.02 -0.02
Nov A 0.36 -0.54 0.15 0.10 -0.10 0.00 0.04 -0.01 -0.01
B -0.08 0.04 0.06 -0.06 -0.02 0.07 -0.02 -0.05
Dec A 0.37 -0.55 0.16 0.10 -0.10 -0.01 0.06 -0.01 -0.03
B -0.08 0.04 0.05 -0.08 0.01 0.06 -0.02 -0.05




13

YaASIRAMUY. At oot 8 Pk SOBED

INSIH & (v var alEMBEN

Table A8
Fourier CoefTicients for Sunshine Duration Series - JODHPUR

n 0 ] 2 3 4 5 6 7 8

Jan Al 038 -0.55| 0.15] 0.12 -0.11 -0.01 0.06 0.00 -0.04
B -0.07| 0.04| 0.03 -0.05 -0.01 0.06 -0.02 -0.05

Feb Al 041 -0.59| 0.15| 0.11 -0.08 -0.03| 0.05 0.00 -0.03
B -0.06| 0.03] 0.05 -0.04 -0.03| 0.05 0.00 -0.04

Mar Al 036 -0.54( 0.15| 0.10 -0.10 0.00( 004 -0.01 -0.01
B 006 003 0.04 -0.05 -0.01| 0.05 -0.01 -0.04

Apr Al 042 -0.60( 0.13] 0.13 -0.08 -0.03| 0.04 0.01 -0.02
' B -0.04| 0.00( 0.05 -0.02 -0.04| 0.03 0.0t -0.02
May Al 045 -0.61 0.09| 0.15 -0.06 -0.05| 0.03 0.02 -0.01
B -0.06| 0.01| 0.05 -0.01 -0.05| 0.02 0.04 -0.01

Jun Al 040 -0.55| 0.11] 0.12 -0.06 -0.04| 0.03 0.01 -0.01
B -0.06| 0.02, 0.05 -0.01 -0.05| 0.03 0.02 -0.01

Jul Al 029 -0.41 0.09] 0.08 -0.04 -0.03| 0.02 0.02 -0.02
B 004 0.02| 0.02 -0.01 -0.01 0.00 0.01 0.00

Aug Al 0.25 -0.36| 0.09| 0.06 -0.04 -0.01 0.00 0.02 -0.01
B -0.06| 004] 0.02 -0.02 -0.01| 0.02 0.01 -0.02

Spt Al 032 -047| 0.14| 0.08 -0.08 -0.01 0.03 0.00 -0.02
B -0.05 ‘ 002 ().()47 -0.04 -0.02| 0.05 -0.02 -0.03

Oct Al 039 -0.57, 0.15] 0.10 -0.08 -0.03| 0.06 -0.01 -0.02
B -0.08| 0.04| 0.06 -0.06 -0.02| 0.06 -0.01 -0.04

Nov Al 042 -0.61| 0.15| 0.13 -0.10 -0.03| 0.06 0.00 -0.03
B -0.06| 0.03| 0.05 -0.05 -0.02| 0.06 -0.01 -0.05

Dec Al 0.39 -0.58| 0.18] 0.09 -0.09 -0.01| 004 0.00 0.03
B 009 0.05| 0.06 -0.07 -0.01| 0.07 -0.02 -0.04
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