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SPN1Firmware version (1.9and later), which runs athe microprocessor in the SPN1 dfsoable to
calculate DNI, the Direct Normal Irradiance.

This information is supplied via tHeS232serial portupon sending the SPN1 the necessary
information andhe appropriate command. For the SPN1 to calculate DNI itsriedoe supplied with
the Latit ude, Longitude, and the corredate, thelocal time andthetime zoneoffset from GMT .

The information is only availablen the serial output and is obtainegsending RS232 commands to
the SPN1. So to get the DNI value you need a program able to send RS232 commaacksiand
RS232text stringsn reply.

This feature is provided mainly fdnose with a programming backgroundf@rengineeravho are
familiar with the use oPC programs such a@syperTerminalor building management softwamer the
programming language of their chosen datmer.

To use this feature you need one of the following
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SPN1 DNI Firmware- Use of the DNI function

1 A HyperTerminalor similar terminakmulatorprogram running on a PC
Note: The recent versions of MS Windows frifista onwards do not provide the
HyperTerminalprogram but various terminal emulatar® available on the internet;

1 A data logger which supports serial communications;
1 Your ownutility or building managemerstoftware
Alternatively, if workingdirectly with RS232 commands is not for Ss.i"g ki -
sing the Excel “Direct Normal Irradiance

you, we provide an alternative method for retrospectively (DNI) Spreadsheet” - that can calculate
. . f H Direct Normal Irradiance (DNI).
calculating DNI fom logged Global and Diffuse readings. This ust e

an Excel spreadsheet. A working and reusable demonstration by cicking on button below —
spreadsheet and an application note are available for download i

www.deltat.co.uk Direct Normal Irradiance (DNI) Spreadsheet
Links: http://www.deltat.co.uk/spniresources.asp e

Click here to download spreadsheet. Bl ===
One benefit of using the SPN1 firmwaddll feature is you getthe i ou sorereee o5 L0
result in reatime, whereas tl spreadsheet option provides it some‘FigurelAn alternative to using the SPN

time later. firmware to derive DNI is to download tr

Excel spreadsheet and applications not
The spreadsheet option is also useful as a teaching tool and for www.deltat.co.uk
checking you are setting the paramstanrectly.

About DNI : What is it and why s

DNI: What is it?

DirectNormal Irradiance (INI) also called DireeNormal Solar Irradiance (DNSI) is the energy in the
solar spectrum incident in unit time at the Earth's surface on a unit area perpendicular to the direction to
the Sun.

DNI: Why needed?
This is an energy based method against whitar panels may be compared.

It is a common practice to compare solar panel efficiency to DNI. Maps of DNI are readily available
and are often used to make a quick estimate the suitability of a particular site for solar power. One
reason for this is thdtistorical maps of DNI readings over several years are readily available in some
countries (e.g. USA). In addition DNI maps at ground level can be calculated from satellite data with a
suitable correction for travelling though the earth atmosphere.

Thegoal of accurately characterising the efficiency of a solar photovoltaic panel is of great interest to
the solar photovoltaic industry. It is quite a complex subj®¢ikipedia is a good place to start.
Knowledge of the DNI at different sites is usefliem making comparisons between field trials.

If a solar panel exactly tracks the sun (this requires two axes of movement) then it is common practice
to compare its efficiency relative to Direct Normal Irradiance (DNI).

Another use of DNlisitsuseasa i nt er medi ate value when calcul ating
radiation is scattered or adsorbed by the atmosphere. The suitability of the SPN lidretimg

investigated. For further details sédhie SPNland At mos pher i athipi/\gnwidelt& c at t er i ng
t.co.uk/spniresources.asp

How do I calculate DNf my SPNL1 points directly at the sun?
The Direct Normal Irradiance is given by the equation:
DNI = Direct =Total(Global)i Diffuse.
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How do | calculate DNI if my SPN1 is horizontal?

DNI=(SPN1Direct)/Cogté é é é é éééééé. . (1)
Where: # = zenith angle
SPN1 Direct =SPN1 Total(Global) SPN1 Diffuse.

Given the latitude, longitude and correct time relativeétd T t he SPN1 fir mware wor ks
zenith angle and calculates DNI for a horizontally mounted SPN1 using equation 1.

Note: DeltaT alsocan provide an Excel spreadsheet-adtb do this- seewww.deltat.couk.

You may find this spreadsheet useful, for instanwecheck you are sending the SPN1 the correct
parameters.

Location & Ti me

It is important to use the corregsign conventions to use when specifying Latitudengitudeand also
the time zone offset from GMT.

Time Zone

You need to know the local time at the SPN1 and how many hours you are ahead or behind GMT
(Greenwich Mean Timeor UTC (Universal Time)For our purposes GMT and UTC are equivalent.
The time zone generglincreases by 1 hour for every 15° East of Greenwich, with the international
date line separating GMT+12Hrs from GMPRHrs. There are however many exceptions, as the map
below demonstrates. The SPhrhe zone must be in the rang#:00 to +24:00n hoursand minutes

Location
Your site location is another key input to many of the functions.

Latitudeis entered in decimal degrees, with positive values for North, negative values for South.
Latitude must be in the rang@0° to +90°.

Longitudeis entered in decimal degrees, with positive values for &asie Greenwich meridian
negative values for Wedtongitude must be in the rangg30° to +180°

30f8 5/4/2016

www.deltat.co.uk


http://www.delta-t.co.uk/

< - LATITUDE >

NORTH
PACIFIC

OCEAN

s
wln,

SPN1 DNI Firmware- Use of the DNI function

< - LONGITUDE

[0 T-I5[T T 0 [ [+5]
1 | 0o | #

- Time Zone+

e

[-120]" T-105]" T -0 " T 75T T -60]

= =

NORTH

NORTH

PACIFIC

ATLANTIC

OCEAN

OCEAN

south| Pacific

ogEan
INDIAN

OCEAN

o=

i
4§
o}

Figure 2 lllustration indicating sign conventions used for enteringituae, Longitude and time zone in the SPN1
DNI calculations

GPS time and position

For simplicity, we recommend that you take the latitude, longitude and GPS time from a GPS receiver,
and set the SPNL1 time zone to 00:00. These will then be correct wheréwvemworld you are.

5/4/2016

40f8




SPN1 DNI Firmware- Use of the DNI function

SPN1 el ectrical connections

RS232 pin connections
This diagram shows the pin numbers used by the SPN1 serial data connector, and the standard RS232

cable.
_@,@_ FILE . SPN1-CA-04-1 EXT COMMS CABLE.d
NAME A -cwg
| 1.5 METERS ( #25mm}
Bemm —= -
HEATSHRINK
TO 5mm DIA \
5 pole M12 \ CABLE ASSY, 805S00P20M015
female
9 way D female
Solder Bucket
Face View View
5 pole
P 9 way D female
o
4 2 03388
g 0000
Pin No. Wire Signal

1 Brown Ground

I be Remosemt Notes - _ e g::; Taion 8P

; :l:;k Ym’;zn;;-m 1.9 way D sub female is GTK DE9ST : ::l.u ;I;_xnlnlo SPN1

X from 2. 9 way housing is GTK D2K-9
3. Cable assembly is 805S00P20M015 ’ frown GHD
DELTA_T DEVICES LTD TITLE - SPN1 EXT COMMS CABLE MATERIAL - SEE NOTES I88UE | DESCRIPTION APPD|DATE
128 LOW ROAD, BURWELL TOLERANCE - AS ABOVE
CAVBRIDGE Ui u& CB5 0EJ, DRAWING No.- SPN1-CA-04-1  oeer-
© 2002 FAX: 01638 743155 DRAWN- RLS |DATE-June 06 [SCALE-NOT 10 SCALE

Electrical limits

The RS232 signal i s a 0¢tlsonthédTxRBXiBe8areshipganiathe so volta
range 3V tat15V. This is suitable for connection to a PC serial pOrily the Tx, Rx and Gnd wires

are used for communication.

Baud rates

The SPN1 communicates at a fixed baud rate of 9600 baud, 8 data lptsijty, 1 stop bitYour serial
port must be set to match this.

Power supply

If there is sufficient power available from the DTR signal (an output from the PC serial port), this will
power the SPN1 sufficiently to take readingshere is insufficient power available from the DTR
signal, this wire can be detached from the serial port, and connected to a DC supply in the fiange 5V
15V. Alternatively, the SPN1 can be powered through the heater power wires in the analogue
conneotr (see the SPN1 Quictart Guide for cable descriptionlf you want to use the SPN1 internal
clock, this power supply should be permaneatigbéd. If you need to minimise power consumption,
the power only needs to be applied for the duration of the communication session.
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