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HD30.1
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The quality level of our instruments is the result of the constant development of the
product. This may produce some differences between the information written in this
manual and the instrument you have purchased. We cannot completely exclude the
possibility of errors in the manual, for which we apologize.

Data, images and descriptions included in this manual cannot be legally asserted. We

reserve the right to make changes and corrections with no prior notice.
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1. INTRODUCTION

Fig.1.1 Data logger-indicator HD30.1 Fig.1.2 Measuring probe HD30.51
Measuring probe HD30.52

The data logger-indicator, running Linux operating system, handles data processing
and management. It has a large color touchscreen display, ensuring easy execu-
tion, display and logging of measurements.

Spectra and derived quantities can be saved both into internal (150MB) and exter-
nal memory (micro SD-card’ or USB device).

The export format is compatible with the most common programs for data analysis
and processing. In addition to data storage, the software allows saving graph im-
ages.

The main quantities of photo-radiometric interest are directly calculated by the
HD30.1 through the supplied software.

The analyzed spectral range varies according to the used measuring probe:

Visible Spectral Region (380nm-780nm) with the HD30.S1 probe,

Ultraviolet Spectral Region (220nm-400nm) with the HD30.S2 probe.

Measuring probes are interchangeable and calibrated (the calibration file is stored
inside each probe).

! Delta Ohm guarantees only for operation on products supplied by Delta Ohm.
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The probe HD30.S1 analyzes the visible spectral region (380nm-780nm) and calcu-

lates the following photo-colorimetric quantities:

Illuminance [lux], Correlated Color Temperature CCT [K], Trichromatic Co-
ordinates [x,y] (CIE 1931) or [u’,Vv'](CIE1978), CRI (color rendering index,

R1..R14, Ra) , PAR [pmolphot/sm2] (fig. 1.3)
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Figure 1.3

The probe HD30.S2 analyzes the ultraviolet spectral region (220nm-400nm) and

calculates the following radiometric quantities:

UVA Irradiance (W/m?), UVB Irradiance (W/m?) and UVC Irradiance (W/m?)

(figure 1.4).
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Figure 1.4

Both sensors have a view of the input equipped with a new generation diffuser
which allows optimizing the response according to the cosine law and not introduc-
ing any spectral deformation.

Data concerning the calibration of the probe are stored in non-volatile memory and
are read by the indicator.



2. INSTRUMENT COMMISSIONING

The instrument is delivered with disconnected battery pack inside the battery com-

partment (figure 2.1).

Figure 2.1: Disconnected battery inside battery compartment.

To connect the battery pack, proceed as follows:
1- Remove the cover of the battery compartment (Figure 2.1)
2- Remove the battery pack from the housing (Figure 2.2)



Figure 2.2: Battery removed from housing.

3- Plug the battery pack connector to the HD30.1 device (figure 2.3).

Connector for
battery
to HD 30.1 device

Figure 2.3: Battery connector on HD 30.1 device

4- Insert the batteries into the battery compartment (figure 2.4).



&2tz HD30.1

5- Close the cover.
6- Switch the device on with the on/off switch (figure 2.5).

on/off switch

8-pole M12 male connector
for connecting probe
to instrument

Figure 2.5: On/Off switch.8-pole M12 male connector

for connecting probe to instrument

The instrument works both with the battery and the external power supply (if power

supply is used, the battery must be installed into the instrument).



3. MEASUREMENT GUIDE

1. When switching the instrument on, a yellow led (steady at first and then blinking)

shows that the instrument is starting. After 20 seconds, the instrument is operating

and the start-up screen appears if no probe is connected (fig 3.1)
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Figure 3.1: Start-up screen with no probe connected.

all measurement functions in the screen are disabled.

@ & HD30.1 Not connected appears in the header (blue bar on the top of the

screen).

If a probe is already connected to the HD30.1 or is connected after the start-up, the

splash screen shows the enabled measurement options available for the connected

probe:

Spectrum, photo-colour, radiometry and transmission for the HD30.S1 probe (figure

3.2),
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Figure 3.2: Start-up screen with HD30.51 probe connected.



Spectrum, radiometry and transmission for the HD30.S2 probe (figure 3.3)
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Figure 3.3: Start-up screen with the HD30.52 probe connected.
Connected will appear in the top bar to show that a probe is connected.

. Connect the device for the data storage (otherwise data will be saved in the internal
memory of the instrument; the device where data are stored is shown in the blue

bar on the top), for more details see chapter “Handling and storing measure-
ments”.

. Select the type of analysis to be performed among the available ones:
i

, | Nl

SPECTRUM

3.1 SPECTRUM (HD30.S1 and HD30.S2 probes) 1

SPECTRUM

In this mode, the emission spectrum of the sources can be displayed or ambient

light can be measured in a simple and immediate manner with no further opera-
tions. The start-up screen for this measurement will be displayed as shown on fig-
ure 3.4.
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Fig.3.4: Measured spectrum in Spectrum operating mode
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3.1.1. Select the operating mode of the instrument among the available four
modes (SINGLE, CONTINUE, MONITOR, LOGGING). By pressing the = SINGLE
button two arrow sliders are displayed; by pressing the % | button the

operating mode changes as shown on figure 3.5.
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Figure 3.5: Select the operating mode using the arrow keys.

Selection keys disappear by pressing any other key.
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3.1.1.1 SINGLE | SINGLE

Single measurement. The measurement is started by pressing 4 . Once the
measurement is completed, the results are saved in a file with the file name auto-
matically assigned (the name of the saved file is like: spv-yymmddHHMMSS.txt for
measurements performed by the probe HD30.S1 and spu-yymmddHHMMSS.txt for
measurements performed by the probe HD30.52).

3.1.1.2 CONTINUE CONT

Measurements performed are continuous. Measurements are started by pressing
the P button, once the measurement is completed; the instrument starts a new
measurement. Measurements are stopped by pressing the B itton. All meas-
urements are stored in a directory named spv-yymmddHHMMSS.txt for measure-
ments performed with the HD30.S1 probe and spu-yymmddHHMMSS.txt for meas-
urements performed with the HD30.S2 probe.

3.1.1.3 MONITOR MONITOR

Measurements performed are continuous and are started by pressing ®» , once
the measurement is completed, the instrument starts a nhew measurement. Meas-
urements are stopped by pressing [

Note: Measurements are not saved.

3.1.1.4 LOGGING LOG 3m

The instrument performs a measurement on expiry of a set time interval. The log-
ging interval can be selected among the following time intervals:

3,5, 10, 15, 30, 60 min.

Logging is enabled by pressing ® and stopped with [ . All measurements
are saved in a single directory automatically created under the name of LOG-
yymmddHHMMSS (logging start date and time), files saved in the directory will be
named spv-yymmddHHMMSS.txt for measurements performed with the HD30.S1
and spu-yymmddHHMMSS.txt for measurements performed with the HD30.S2.

While measuring, the page header blinks red and shows the remaining time before

next log.

W 1.70E+01 :
'# Next log: 02:52 " 2 mw!lm‘nmi .

3.1.2 Integration time calculation. Integration time selection is automatic by de-
fault. Pressing the AUTO  ytton the two arrows for the manual setting of the in-

tegration time are displayed:
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@
AUTO
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3.1.2.1 Manual Selection: the integration time is manually selected with
| i |

@

arrow keys. The available integration times are: 1, 2, 4, 8, 16, 32, 64, 128,
256, 512, 1024, 2048, 4096 ms.

At the top of the graph, the instrument will show if the performed measurement is
underexposed or overexposed (figure 3.6)
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Figure 3.6: correct exposure time is displayed on top of graph.

In Monitor, Continuous and Logging operating modes, measurements will be all

performed with the same integration time set before starting measurements.

3.1.2.2 Automatic Selection (default)
In | SINGLE  mode, at the start of the measurement, the instrument searches for
the best integration time. The search may take up to 30 seconds. Once the search
process is completed, the instrument carries out the measurement by using the

optimal integration time.



If the instrument is in CONT , MONITOR ' gnd LOG3m | gperating modes, it will
start searching for the optimal integration. Measurements are started after deter-
mining the integration time. At each measurement, if the previous measurement
is underexposed, the new integration time will be increased; if it is overexposed,
the integration time will be reduced, if the measurement is optimal, the new inte-

gration time will not be changed.

3.1.3 Averaged Measurements A1 -

Set the desired number of samples to be averaged by means of the Aas1 - key

and of the arrow keys that appear when the key is pressed
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(the maximum number of averaged samples is set to 20).
3.1.4 Pressthe B key to perform the measurement.
Once the measurement is completed, the spectrum will be displayed; wavelengths
will be shown in the X-axis as nanometers (220nm-400nm for the HD30.52 probe,
380nm-780nm for the HD30.S1 probe) and the measured spectral irradiances in
the Y-axis: the last spectrum is displayed in continuous and logging operating
modes (figure 3.7).
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Figure 3.7: Spectrum display at the end of measurement

The name of the saved file and the integration time used for measuring are
shown on top right of the screen (fig. 3.8)

SPV_140921154215
T=256ms

(5590 TR 70: oo m—
7705 M TR o e
ok spr_ 140921154215

1 t=256ms

>

SINGLE

L1
L2

AUTO

oo ee0 720 780 AVG1

xT || Ry 2Y g exir
Figure 3.8: Data concerning file and integration time are shown on top right of

the screen.

Exit the screen by pressing the iJ exm v (bottom right) to display the other meas-
urements concerning the same acquisition (continuous or logging mode), the program
will return to the main screen.

Press the | key, select the directory of the measurements of interest, upload the
file by usingmthe arrow keys on the right of the screen, scroll the files of interest con-
cerning the performed acquisition (for more details see the chapter Handling and

storing measurements).

The measured spectrum is displayed with two cursors (| L1 |, 'L2i) The cursor

position is shown on the top bar together with the measured irradiance value.

¥ SPECTRUM L1 ECEXEM,,, E1 ERCIEIN ) minm)

L2 Ir9.7 (S 1. 1HE +00

Initially, the cursor = L1 is positioned on the maximum spectral irradiance value,

You can select which cursor should be moved using the
you want to move the two cursors at the same time. Cursors are moved by using the
arrow keys & (to move the cursor to the left) , » (to move the cursor to
the right).



By pressing the % 2y the box (fig. 3.9) for adding a comment to the measure-
ment shown on the screen will be display.

(R 582.3 S Himd
¥ SPECTRUM L2 MEEEE"™ E2 EWEEgy
Fomment back | clear | exit
0 1 2 3 4 5 B 7 a8 q
q W a r ¢ ¥ u i o p
d 5 d f g h j k
= X G v b n m Enter
shift Char
Space

Fig. 3.9 : Comment Box

Press = EXIT to return to the main menu Fig.3.1.

3.2 PHOTO-COLOR (HD30.S1 Probe)

| PHOTO-COLOR

This operating mode is active only with the probe HD30.S1. Besides the emission
spectrum, the main photo-colorimetric quantities can be displayed, such as:

illuminance (Lux), trichromatric coordinates CIE 1931 (x, y) and CIE 1976 (u’,v’), the
Correlated Color Temperature CCT (K) and the Color Rendering Index CRI (the gen-
eral index and the index of each of the 14 reference samples). By pressing the Photo-
color button you access the screen in figure 3.10
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Figure 3.10: Photo_color measuring mode startup screen



3.2.1 Select the operating mode of the instrument among the four available modes
(SINGLE, CONTINUE, MONITOR, LOGGING). By pressing | SNGLE | the two scroll arrow

cursors are displayed, pressing * | makes the operating mode change as shown on

figure 3.11.
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Figure 3.11: Select the operating mode using the arrow keys.
Selection arrow keys disappear when pressing any other key.



3.2.1.1 SINGLE SINGLE
Single measurement. Measurement is started by pressing the ®  key. Once
the measurement is completed, the results are saved in a file with an automati-
cally assigned name (the name of the saved file is like: spv-
yymmddHHMMSS. txt.

3.2.1.2 CONTINUE  CONT
Measurements are performed in continuous. Measurements are started by
pressing the » button; once the measurement is completed, the instru-
ment starts a new measurement. Measurements are stopped by pressing

B n. All measurements are stored in a work directory named spv-

yymmddHHMMSS. txt.

3.2.1.3 MONITOR MONITOR
Measurements are performed continuously and are started by pressing p» ,
once the measurement is completed, the instrument starts a new measure-
ment. Measurements are stopped by pressing . [ |
Note: Measurements are not saved.

3.2.1.4 LOGGING @ LOG3m
The instrument carries out a measurement on the expiry of a set interval. The
logging interval can be selected among the following time intervals:
3,5,10,15, 30, 60 min.
Logging is started by pressing »> and stopped by pressing | . All
measurements are saved in a single, automatically created directory named
LOG-yymmddHHMMSS (logging start date and time), files saved in the directory
will be named spv-yymmddHHMMSS.txt. While measuring, the page header

blinks red and shows the remaining time before next log.

" . BEN 5B2.3 [ 2
*® Next log: 02:52 nm E1 ERLIEIN oy rnium)

(el 779.E

3.1.2 Integration time calculation selection. Integration time selection is
automatic by default. Pressing the AUTO button displays the two arrows for

the manual setting of the integration time:
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3.2.2.1 Manual Selection: the integration time is selected manually by using the
| i |

arrow keys : . The available integration times are: 1, 2, 4, 8, 16, 32, 64, 128,

256, 512, 1024, 2048, 4096 ms.

On top of the graph the instrument will show if the measurement just performed is

underexposed or overexposed (figure 3.12).
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Figure 3.12: The correct exposure is displayed on top of the graph.

In Monitor, Continuous and Logging operating modes, measurements will be all

carried out with the same integration time set before starting measuring.



3.2.2.2 Automatic Selection (default)

In sINGLE = mode, at measurement start-up the instrument searches for the opti-
mal integration time. The search may take up to 30 seconds. Once the search
process is completed, the instrument carries out the measurement with the opti-
mal integration time.

With CONT |, MONITOR or LOG3m  operating modes, at measurement start-up
the instrument searches for the optimal integration time. Measurements are
started after determination of the integration time. At each measurement, if the
previous measurement is underexposed or overexposed, the new integration time
will be changed; if the measurement is optimal, the new integration time will not

be changed.

3.2.3 Averaged measurements A6 1 |

Set the number of the desired samples to be averaged by pressing the

AVG 1 | button and the arrow keys that appear

& [FW = 38E+01 f{m
i mmmw”m nm)
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»
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@

AUTO
4 AVG 1

3 EXIT

(the maximum number of averaged samples is set to 20).

3.2.4 Pressthe P key to perform the measurement.

Once the measurement is completed, the spectrum will be displayed, wave-
lengths will be shown in the X axis as nanometers and the measured spectral ir-
radiances in the Y-axis: the last spectrum is displayed in continuous and logging
operating modes (fig. 3.13)
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Figure 3.13: Example of screen in Photo-color measuring mode after

measurement completion.
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The acquired spectrum is displayed on the top left of the screen; x, y coordinates are
shown on bottom left, inside the colour space CIE 1932 (x,y); the general colour-
rendering index Ra and the 14 indexes for each sample are shown on the right bot-

tom. The main photometric info is summarized on top right:

Ewiw 306 I _
Xy 0.446 | 0.423 Illuminance

uv 0.249 | 0.530 Coordinates (x,y) CIE 1931
5 = " Coordinates (u’,v’) CIE 1976
CR'R: 60.3

Correlated Color Temperature K
CRI Ra

The name of the saved file and the integration time used for measuring are shown
on top right of the screen (figure 3.14).
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Fig. 3.14: file name and integration time data are shown on top right of the screen

Press EXIT (bottom right) to display the other measurements related to the same
acquisition (continuous or logging mode), the program will return to the main screen.
Press || and select the directory related to the measurements of interest, upload
the file e:;d scroll the files of the same log or continuous measurement by using the
arrow keys on the right of the screen (for more details see chapter Handling and

storing measurements).



The measured spectrum is displayed together with the two cursors (| L1
The position of the wavelength the two cursors are pointing to is shown on the top bar

along with the value of the measured spectral irradiance and of the cursors’ wave-

length.
@ PHOTO-COLOR L1 ErPRE,, E1 EBSLEIN v (minm)

L2 779.6 E2 T

At first, = L1 cursor is positioned on the maximum spectral irradiance value, while

is positioned at the extremity of the wavelength available on the probe.

You can select which cursor should be moved using the = st button; select |L1-L2
if you want to move the two cursors at the same time. Cursors are moved using the
arrow keys 4 and  » (to the left or to the right).

Press  EXIT  to return to the main menu Fig.3.1.

Press NexT (bottom bar) to display one graph at a time following the sequence below
Figure 3.15.
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Figure 3.15: Different displays of the measurements acquired in photo-color mode.

NEXT

Press to move from one display to next one.
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By pressing % the box (fig 3.16) for adding a comment to the measurement
shown on the screen will be displayed.

3.94E+00 3

# SPECTRUM m E1 EETIEEIL vy (mnm)
k_omment back | clear exit

1] 1 2 3 4 5 7] 7 8 9

q w e r t y u i o p

a 5 d f g h j k

z X C " b n m Enter
shift Char
Space

Figure 3.16 : comment box

3.3 RADIOMETRY (HD30.S1 and HD30.S2) :/ ’ '

| RADIOMETRY | RADIOMETRY |

Spectral irradiance and main radiometric quantities can be displayed in this mode:

Total irradiance (W/m?) in the entire spectral range covered by the currently used
probe,
Irradiance (W/m?) in the interval selected by = L1  and '§_"___"1_:§"___"_§i:ursors,

PAR uMol/(fot*s*m?) with the HD30.S1 probe
Irradiance (W/m?) in UV, UVB, UVC bands with HD30.S2 probe (fig 3.17).

® RADIOMETRY Ll e nm E1 [EIIEI oy mem)
Einz O0.00E+00 mW/m* PAR 0.00E+00 umolim®s U4 |0.00E+00
Etor (0.00E+00 mwW/m* UVE |0.00E+00| t=128 ms
UVC |0.00E4+00
mW/{mnm)
. U S AP S = D <«— Start measurement
8E-01F ] Operating
BE-01 | 4
SINGLE
SE-01 F 3 <— mode
;'Egi a ] AUTO | <— Select
e . . . . . ] Integration time
OE+00 0 220 270 300 330 360 390 AVG 1 9

€ SEL > |[NEXT|| Ky

Fig3.17 Start-up screen in radiometry mode



3.3.1 Select the operating mode of the instrument among the four available modes
(SINGLE, CONTINUE, MONITOR, LOGGING). Press - siNGLE ) display two scroll cur-

SOrs, press

Fig 3.18:

0 change the operating mode as shown on figure 3.18.

g nm E% mW_-'Im"nm} nm E% %mwﬂm‘nm}
ok spc 00001550 ok spc 00001550
T t =64 ms L =64 ms
[ | —
% SINGLE H=—pp» & CONT
G AVG 1 AVG 1
by 3 EXIT EXIT

nm E1 EEEEIEINE
E2
ok spc 00001550

t =64 ms

mW/ {m*nm)

ok spe 00001550
L =64 ms

[0 P . SEE + 1 Fprre—

E2
ok spc_0D0001550
L=64ms
LOG 10m
* 3 —Pp % LOG 1h
LOG 15m
* 3 AVG 1
LOG 30m by ) EXIT

Select the operating mode using the arrow keys.

Selection arrow keys disappear when pressing any other key.



3.3.1.1 SINGLE @ SINGLE
Single measurement. Measurement is started by pressing 4 . Once the
measurement is completed, results are saved in a file with an automatically as-
signed file name (the name of the saved file is like: spv-yymmddHHMMSS.txt
for measurements performed with the HD30.S1 probe and spu-
yymmddHHMMSS.txt for measurements performed with the HD30.52 probe).

3.3.1.2 CONTINUE CONT
Measurements are carried out in continuous mode. Measurements are started
by pressing the P»  key; once the measurement is completed, the instrument
starts a new measurement. Measurements are stopped by pressing M . All
measurements are saved in the work directory named spv-yymmddHHMMSS.txt
for measurements performed with the HD30.S2 probe.
3.3.1.3MONITOR  MONITOR
Measurements are carried out in continuous mode and are started by pressing

> ~; once the measurement is completed, the instrument starts a new meas-

urement. Measurements are stopped by pressing [
Note: measurements are not saved.

3.3.1.4 LOGGING LOG 3m
The instrument performs a measurement on expiry of a set time interval. The
logging interval can be selected among the following time intervals:
3,5, 10, 15, 30, 60 min.
Logging is enabled by pressing » \d stopped with .. M \easure-
ments are saved in a single directory automatically created under the name of
LOG-yymmddHHMMSS (logging start date and time); the files saved in the di-
rectory will be named spv-yymmddHHMMSS.txt for measurements performed
with HD30.S1 and spu-yymmddHHMMSS.txt for measurements performed with
HD30.S2. While measuring, the page header blinks red and shows the remain-

ing time before next log.
'f Next log: 02:52 Ll ELFEN ., E; mwn'm‘nm'.l

[+ 779.6 |

3.3.2 Integration time calculation selection. The integration time is automati-
cally selected by default. Press AUTO vy the two arrows for the man-
ual setting of the integration time:



[ E1l EEEIEIN -
ok sne 00001550
L =64 ms

»

4 SINGLE
*

AUTO
A4 AVG 1

kil -;’;. EXIT

3.3.2.1 Manual Selection: the integration time can be manually selected by using
The available integration times are: 1, 2, 4, 8, 16, 32, 64, 128, 256, 512, 1024,
2048, 4096 ms.

The instrument will show on top of the graph if the measurement just performed
is underexposed or overexposed (fig 3.19)

OVEREXPOSED OK UNDEREXPOSED

@
4

3 B 1 Hme 5.42E+02 Ty L1 [3RN 3.19E+01 Hom*
= nm\,% mW.-Im nm) OMETRY B nm = mw,lm nm) JOMETRY & nnE2 ﬁmw;lm nm)
nWim* PAR -~ - Jumolim’s UVA [6.§2E+01] Spc_00000017 107 mwim® PAR -~ umol/m’sUVA 3.7941| sSpc_00000015 +01mwim’ PAR -« Jumelim’s UwaA \B3E+01 spc_00000022
Awim? uve 7.42E+01) t=1024 ms 103 mwim® UVE 4.91E+(N t =64 ms +02 mwim? UVB 1NL8E+01 t =64 ms
(eRCIEEio uve 1.3 (o) jome e o551
m} ((m*nm) ok ‘Him*nm)
T ‘ T T T T | D T T T T D T T T T D
I 1 | SINGLE 1 | SINGLE | I SINGLE
A 4
| ‘ X ‘ |1 [102ams 1| auto E 64 ms
il Laa, JL'\_J! " _Jl 1 mL)lJ A ol el bk liod 3
240 270 300 330 360 390 AVG 1 =50 270 o0 330 380 30 AVG 1 0 240 270 300 330 360 390 AVG 1

Fig 3.19: Correct exposure is displayed on top of the graph.

In Monitor, Continuous and Logging operating modes, measurements will be all

carried out with the same integration time set before starting measuring.

3.3.2.2 Automatic Selection (default)
In | SINGLE | mode, at measurement start-up the instrument searches for the op-
timal integration time. The search may take up to 30 seconds. Once the search
process is completed, the instrument carries out the measurement with the opti-

mal integration time.



In CONT |, MONITOR | o LOG3m | operating modes, at measurement start-up the
instrument searches for the optimal integration time. Measurements are started
after determination of the integration time. At each measurement, if the previous
measurement is underexposed or overexposed, the new integration time will be

changed, if the measurement is optimal, the new integration time will not be
changed.

3.3.3 Averaged measurements ~¢1 |_

Set the desired number of averaged samples by pressing the A1 |_ button and

the arrow keys that appear when pressing

‘; nm E% %mwﬂm’nm}
ok spc 00001550
L=0ms
SINGLE
@«
AUTO
\J} AVG 1
by 8 EXIT

(The maximum number of averaged samples is set to 20).
3.3.4 Press P to perform the measurement.
Once the measurement is completed, the spectrum will be displayed; wave-
lengths will be shown in the X-axis as nanometers and the measured spectral
irradiances in the Y-axis: the last spectrum is displayed in continuous and log-
ging operating modes (fig 3.20)

367.4 3.14E+02 ' -
® RADIOMETRY 1 EEEEm Bl EECEE i (minm)
Eiz [1.94E+03 mwimf PAR s Jumolim’s UVA 3.62B+03) 8¢ npp0o0015
Etor |[4.25E+03|mw/m UVB [2.50E+01] ' w0 o

UVC 6.06E+02|
mW/(mnm) N
Spectrugn ez 1 P
2E+02 | \ f '| 3
2E+02 | E
et | il 3 sinoLe
1E+02 | [ER E
BE4+01 | i E AUTO
4E+01 | | Y o
OE+OO L L 1 L 1 1 = -
210 240 270 300 330 360 390 AVG 1
NEXT || Ky EXIT

£ SEL || D
Cursor Handling

Figure. 3.20: Example of screen in Radiometry measuring mode

after measurement.
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Irradiance integral values are shown on top of the screen :

® RADIOMETRY ' EILEE"™E> Emiis

Ein (1.94E4+03 mWim* PAR umaolfms UVA |3.62E+03
Etor [4.25E4+03 mW/im® Uve 2.50E+01 1
UNC B.OBE402

Irradiance between the two cursors L1_L2;
Total Irradiance

PAR (only with HD30.S1 probe)

UV Irradiance (only with HD30.S2 probe)
UVB Irradiance (only with HD30.S2 probe)
UVC Irradiance (only with HD30.S2 probe)

The name of the saved file and the integration time used for measuring are displayed

on top right of the screen (fig. 3.21)

SPV_ 141112150012
T=64ms

i EL EREEEI oy
E2 ENiiurs

‘s UVA |3.62E+@B| spc_00000015
UVE 2.50E+@L| t = 64 ms
UVC |6.06E+0E

il 31 | SINGLE

AUTO

360 390 AVG 1

Su EXIT

Fig. 3.21: File name and integration time data are shown on top right of the screen

Press EXIT  (bottom right) to exit and display the other measurements concerning

the same acquisition (continuous or logging mode), the program will return to the

main screen. Press i) to select the directory with the desired measurements,

upload the file and scroll the files related to the same log or continuous measurement



using the arrow keys on the right of the screen (see chapter Handling and storing

measurements for more details).

The measured spectrum is displayed together with the two cursors ( L1 ,

The position of the wavelength indicated by the two cursors is shown in the top bar

along with the measured spectral irradiance value and the wavelength of the cursors.

Q RADIOMETRY BN 5672 WIS TAE 502 [P

(W 400.0 3 B.29E-01 |

At first b cursor is positioned on the maximum spectral irradiance while
L2 s positioned at the extremity of the wavelength available on the probe.

Press the seEL button and select the cursor you want to move; select

move the two cursors at the same time. Cursors are moved by using € and
> arrow keys (to the left or to the right).

By pressing & the box (fig. 3.22) where you can add a comment to the measure-

ment shown on the screen will be displayed.

B SPECTRUM L R~ £ EEET o)
komment back || clear exit
0 1 2 3 4 5 6 7 8 9
q w e r t Y u i o p

a s d f g h i k |
z X C v b n m Enter
shift Char
Space

Fig 3.22 : Comment box

Press  EXIT  to return to the main menu Fig.3.1.



3.4 TRANSMITTANCE (HD30.S1 and HD30.S2) 1 , o0

Under this mode, you can measure the transmission in the spectral range covered by

the probe in use. Measurement is carried out in two distinct steps;

A- the first step needed is to acquire the reference spectrum (against which transmis-
sion will be calculated) ,

B- only later spectral transmission can be measured.

Select the transmission of measurement to access the window below (Fig. 3.23):

(B rpancmiccinny L1 EEELEE, Bl CEEN L eooimtem (3D |

2 TRANSMISSION |1 ELEW,, E1 (KILE ) menm) (@)

mW/{m*nm})
T

1E+02

t =128 ms
9E+01 B

8E+01 | ] > <«— Start measurement

6E+01 b

4E+01 [ ] REF € Reference

3E+01

2E+01

AVG 1 “— Select
Integration time

0E+00

1 1 1 1 1 1
420 480 540 800 660 720 780

< SEL » || nEXT

Fig. 3.23: Transmission measurement screen

Follow the steps indicated hereafter to acquire the reference spectrum:

3.4.1 Set average measurement a1 -
Set the number of samples you wish to be averaged to perform measurements by us-
ing the a1 |- key and the arrows that appear when the key is pressed.

‘; nm E% %mwﬂm’nm}
ok spc 00001550
L=0ms
SINGLE
@
AUTO
A4 AVG 1
8 EXIT

(the maximum number of averaged samples is set to 20).



3.4.2 Integration Time calculation. The integration time selection is automatically

made by default through the dedicated button; use the arrows to perform the desired

selection:
‘_: nm E% %m\uum'nm}
ok sne 00001550
L =64 ms
: SINGLE
«*
AUTO
\‘3 AVG 1
b _j-f;. EXIT

3.4.2.1 Manual selection: the integration time is manually selected using the arrows
| i |

= :1,2,4,8, 16, 32, 64, 128, 256, 512, 1024, 2048, 4096 ms.
3
The instrument will show in the upper end of the spectrum if the spectrum reference

measurement just performed is underexposed or overexposed (fig. 3.24)

OVEREXPOSED OK UNDEREXPOSED

[N 2531 | [FW5.42E+02] o [N >53.1 ] Elw-=
L2 WIEE"" E2 vezrEe (™ JOMETRY [P Go0.0 NP +.20r 05 kil

nwim? PAR | --- umolim’s UVA [6.§2E+01] SPc_00000017 102)mwim’ PAR | --- umolim’s UVA (3.79E41] Spc_00000015 +01|mw/m’ PAR | - -- |umelm’s UVA {B3E+01] Spc_DO000O22

nwim* UVE 7.42E+401) t=1024 ms  +03mwim* UVB 4.91E+0Y| t =64 ms +02 | mW/m’ UVB 1N9E+01 =64 ms
Ty uve 1.3 T ey
m} {(m*am) ok ‘H{m*nm)
T ‘ T T T T ™ D T T D T T T T T T D
I 1 | SINGLE 1 | SINGLE | I SINGLE
A 4
‘ ‘ ) ‘ H 1 | 1024 ms E AUTO _uJ E 64 ms
i Laa Hm_h " _Jl " . A | i i i 1 M‘ PR L e 3
240 270 300 330 360 390 AVG 1 =50 270 o0 330 380 30 AVG 1 0 240 270 300 330 360 390 AVG 1

Fig. 3.24: The correct exposure is indicated on top of the graph.

3.4.2.2 Automatic selection (default)
The instrument searches for the optimal integration time when the reference meas-
urement is started. The search can take up to 30 seconds. At the end of the search,

the instrument performs the measurement with the optimal integration time.



The integration time used for the calculation of the reference spectrum will be kept for

all transmission of the measurements.

3.4.3 Press REF to acquire the reference spectrum. The spectrum is displayed on
the screen (fig. 3.25).

2 TRANSMISSION £2 ERriEa
' ' ' ' ' t=32ms
5E+01
4E+01
3E+01
2E+01 SINGLE
2E+01
AUTO

8E+00

0E+00
420 480 540 600 660 720 780 AVG 1

< SEL > NEXT " 2 @ exir

Fig. 3.25 : Reference spectrum acquisition

At this stage the P button is enabled and the transmission measurement can be
carried out.

3.4.4 By pressing the Start button (enabled only if the reference spectrum has been
performed) you launch the transmission measurement displayed on the screen Fig.
(3.26),

L1 E1 EWREIN.,

3 TRANSMISSION |7 EEFg ™ F; meamn
sottoesposto tra 141105152448
' t=32ms

SINGLE

AUTO

420 480 540 600 660 720 780 AVG 1

< SEL > NEXT " 2 @ exir

Fig. 3.26: Spectral transmission measurement.



The name of the saved file is shown on top right of the screen (in the form of trv-
yymmddHHMMSS.txt for HD30.S1 probe and tru-yymmddHHMMSS.txt for HD30.52

probe) along with the integration time used for the measurement.

A new transmission measurement can be performed by pressing Start (you don’t need
to acquire each time the reference spectrum).

Transmission is displayed together with the two cursors (| L1,
tion wavelength of the two cursors are pointing to is shown on the top bar along with

the spectral transmission value (in %).

You can select which cursor to move by using the @ SEL button, selecting

buttons moves the two cursors at the same time. Cursors can be moved by using the
€ and | > (to the left or to the right).

Press S to display the box (fig. 3.27) where adding a comment to the meas-

urement displayed on the screen.

B SPECTRUM L R~ £ EEET o)
komment back || clear exit
0 1 2 3 4 5 6 7 8 9
q w e r t Y u i o p

a s d f g h i k |
z * C W 8] mn m Enter
shift Char
Space

Fig. 3.22 : Comment box

Press  ExiT to return to the main menu Fig.3.7.



4. HANDLING AND STORING MEASUREMENTS

The acquired measurements can be handled/displayed using

gand 20 o

tons in the main screen (fig. 4.1) lsmnace L e

’# & HD30.1 Not connected 10:15:00 W

| & ) || &
|

SPECTRLUM PHOTO-COLOR RADIOMETRY TRASMISSIOMN
FILE |_STORAGE [ | PROBE SETUP SETUP

Fig. 4.1: STORAGE and FILE buttons allow measurements to be monitored and
recalled.

As a first step, you need to select the device where you want data to be stored (inter-

nal memory, uSDcard or USB device). If the user make no selection, the instru-

ment data storage is set to internal memory

4.1 Press HI to access the device manager window (Fig. 4.2) for selection of

|| STORAGE

the storage device

& ¢ STORAGE

TFree 137MB | Free 14M Free 1.8G

4 m

__ MEMORY _ use DIRECTORY
ERASE
MEMORY EXIT

Fig 4.2: Storage window. Internal memory selected for

measurements storage.

| Free150MB |

Each time the instrument is switched on, the selected storage device is the

| MEmMoRY |

internal memory .



The amount of available free memory is shown at the centre top of the icon (150MB),

Free ]
a green check mark on top left ﬁ indicates that the device is currently selected

il
for data storage.

4.1.1 Work directory selection.

Once you have selected the internal memory, data are saved in the DATA directory;

the work directory can be changed by pressing w}} . Pressing the button opens

| DIRECTORY |

the figure 4.3 screen.

W CARTELLA: & @

é---_ data ol
- /__J NEW
&~ lab 01

G- 9 test .
J OF

Li EXIT

Fig. 4.3: Screen for work directory creation/selection in the internal memory.

Available directories appear in the centre of the screen, a new directory can be cre-
ated by pressing ) wew

Press @0" to store measurements in a selected directory; the selected work-

played (Fig. 4.4).



Con guesta operazione si cancella la memoria selezionata.

Vuoi proseguire?

= | s

=

Fig. 4.4: Memory delation dialog box .
Press | 1Yes | to erase the memory. Note: CONFIRMATION OF MEMORY DELE-
TION WILL MAKE DATA RECOVERY IMPOSSIBLE.

4.2 Press B to select uSDcard as default memory. If the card is not present,

| SDCcARD |

the message uSDcard NOT PRESENT will appear. If the memory card is properly in-

stalled, the screen will appear as in Fig. 4.5,

& STORAGE
—
MEMORY Use DIRECTORY
ERASE A 5D CARD A SD CARD
SD CARD DA MEMORY DA USB EXIT

Fig. 4.5: Storage screen after selection of the uSDcard

as working memory.

.........................

A green check mark will appear on the button W n

4.2.1 Working directory selection

Once you have selected the uSDCard, data are saved in the DATA directory; the work-

ing directory can be changed by pressing ;NJ -essing the button opens the fig.

| DIRECTORY |

4.6 screen.



¥ DIRECTORY: ¢ /lab 02

El- e data

[E EXIT

Fig. 4.6: Screen for working directory creation/selection on uSDCARD.

Created directories appear in the centre of the screen; a new directory can be created
by pressing ‘ T wew ‘ .

Press| @OK ‘ to set measurements storage in a selected directory; the selected
I—

working directory will be displayed in the blue top bar.

ERASE

SD CARD

To erase the uSDCARD memory, press the
(Fig. 4.7).

button, a window will be displayed

Con guesta operazione si cancella la memoria selezionata.

Vuoi proseguire?

Fig. 4.7: Memory erasure dialog box .
Press| ws | to erase the memory. Note CONFIRMATION OF MEMORY DELA-
TION WILL MAKE DATA RECOVERY IMPOSSIBLE.

[TAsocarn |

DA MEMORY

ory to the uSDCARD. All data are transferred to the DATA directory; existing data on

4.2.2 Press if you want to transfer the content of the HD30.1 internal mem-

the memory card will be overwritten.



ASDCARD |

DA USB

uSDCARD. All data are transferred to the DATA directory; the existing data will be

4.2.3 Press if you want to transfer the content of the USB device to the

overwritten.

4.3 Press ‘ %

‘ UsBe

vice is not present, the message USB NOT PRESENT will appear. If the device is prop-

i to select the USB device as default storage memory. If the USB de-

erly installed, the screen will appear as in Fig. 4.8,

# STORAGE

Free 146MB

&

Vv ) =
UsB

MEMORY DIRECTORY
el A sh A sh
Lo s DA MEMORY DA 5D CARD EXIT

Fig. 4.8: Storage screen after selection of the USB device as working memory

A green check mark will appear on the button.
|

4.3.1 Working directory selection

Once you have selected the USB device, data are saved in the DATA directory; the
T ]

working directory can be changed by pressing . Pressing the button opens

|
| DIRECTORY |

the fig. 4.9 screen.



¥ DIRECTORY:

El- b data

- bitmap

- lab 01

- 7 LOG_00000041
- prova

- P test

[ O = WO < =

EXIT

i 2

Fig. 4.9: Screen for the creation/selection of the work directory on a USB device.

Available directories appear in the center of the screen, a new directory can be cre-
ated by pressing _,,, NEW
Press @ox | to save measurements in a selected directory; the selected work di-

rectory will appear in the blue top bar.

ERASE

Press % to erase the USB device memory, a dialog box will appear (Fig. 4.10).

use

Con guesta operazione si cancella la memoria selezionata.

Vuoi proseguire?

=

..................................

Fig. 4.10: Memory erasure dialog box
Press | Yes to erase the memory. Note. CONFIRMATION OF MEMORY DELA-
TION WILL MAKE DATA RECOVERY IMPOSSIBLE.

AUSB

4.3.2 Press @’ if you want to transfer the content of the HD30.1 internal mem-

DA MEMORY |

ory to the USB device. All data are transferred to the DATA directory; the existing

data will be overwritten.



‘ AUSB

4.3.3 Press

| DA SD CARD

USB device. All data are transferred to the DATA directory; existing data on USB de-

vice will be overwritten.

4.4 Press ‘ E

EXIT

4.5 Press ! LJ

| FILE

‘ if you want the content of the uSDCARD to be transferred to the

to return to the main screen (Fig. 4.1).

in the main screen to display stored measurements ( fig. 4.1).

Pressing the button will open the fig. 4.11 window.

Fig. 4.11: display of the measurements stored in one of the available memories (in-

| Nome | Date Time

=

2014/10/14 14:39:37
2014/10/14 14:39:49

|j spc_141014143937.txt
spc 141014143949 txt

(0] spc_141014143956.txt
-] spc_141014143959.txt
(7] spc_141014144003.txt

2014/10/14 14:39:56
2014/10/14 14:39:59
2014/10/14 14:40:03

Comment:
Lampada a LED

spc 141014143952 txt 2014/10/14 14:39:52

LY
_a
L@
Ble |
¥

ve B | @

b

a

ternal memory, uSDcard, USB device).

The screen shows the list of files and directories.

The current memory appears at the bottom of the screen (in the example, the internal
memory has been selected) with a green check mark. You can select another memory
device by pressing one of the available selection .‘_’T
A comment can be added into the stored files. This is shown in the comment box.

Select the desired directory to display files; the select the file to be displayed. Press|

to return to the selected storage device.

4.5.1 Select the desired file. The selected file will appear on BLUE background (fig.
4.11); at this stage, the file can be displayed using the buttons on the right of the
screen (fig. 4.12).

\ buttons.

—



ﬁ bitmap .J
-~ spv_141112162035.txt
B sev_ 1411141727304

Comment:

trv_141112162231.txt
trv_ 141114172647 txt

e |vm [ 8 [ » Y@

Fig. 4.12: Data contained into selected file can be displayed by using the highlighted
keys.

Press ‘ f@’ ‘ to display the selected measurement (Fig. 4.13)

% PHOTO-COLOR

spc_140921165803

Ewl1x] 185
ClIE.y 0.445 | 0.427
CIEw 0.246 | 0.531
CCTIK] 3043
CRlgs 60.0

Okl & »

|I||||I.l sl I

$

Fig. 4.13: Screen showing SPC_140921165803 file loaded from internal memory with
photo-color analysis.

A
.
=

A 4
=
m
>
—|

e

The arrows highlighted in figure 4.14 allow next measurement to be displayed directly
with no need to go back to the FILE menu (fig. 4.11).

& mw/ (m*nm)

[3.97E+00]
1.57E-0
spc_140921165803

E1
" E2

Fig. 4.14 : Arrow keys can be used to display files stored in memory.



The spectrum is displayed together with the two cursors (@ L1 ,
sition of the wavelength the two cursors are pointing to is shown on the top bar along

with the measured spectral irradiance value and the wavelength of cursors.

@ PHOTO-COLOR L1 ErPRE,, E1 EBSLEIN v (minm)

L2 779.6 E2 T

L1 cursor is positioned on the maximum spectral irradiance while
tioned on the bigger wavelength available on the current probe.

Pressing | SEL allows you to select the cursor you want to move, selecting

will allow you to move the two cursors at the same time. Cursors are moved using the
arrow keys <€ b 4 towards the left or the right.

Pressing %  allows you to add a comment to the measurement performed.

Press EXIT to return to the FILE menu (Fig.4.11).

Press NExT  (bottom bar) to display one graph at a time following the sequence be-
low Fig. 4.15.

€ PHOTO-COLOR
ok

& SPC_00001380
t=256ms

Enu 306
/ xy 04460423

uv 0.249  0.530
ki 2007« b

CRIns 60.3

SINGLE

H ™ lg wmo

AVG 1

€ |[se|| > [nexT| & [&]] exiT
e l NEXT

mw/(m*nm) ok

6E+00 [
5E+00 | /
4E+00 [
3E+00 [ /‘
26400 F

1E+00 F

L L
420 480 540 600 660 720 780

0E+00

NEXT l pEXT

L L Ll L L
0 01 02 03 04 05 06 07

i NEXT

RL 53.2 | RS 51.1 | R9 -72.3 | R13 | 56.2
R2 | 732  R6 | 59.6 | R10 | 38.7  Rla | 94.7
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Fig.4.15: Various displays in photo-colour mode. Press NexT to move from a display

to the next one.



Press to display the box (fig. 4.16) where a comment can be added to the

measurement shown on the screen.

¥ SPECTRUM nm £} BEEIERY

komment back | clear | exit
0 1 2 3 4 5 6 7 8 9
q W e r t y u i ) p
a 5 d f g h i k

z X c v b n m Enter
shift | 1| Char
Space

Fig. 4.16 : Comment box.
4.6 Press .1  todisplay (fig. 4.17) the spectral irradiance data in steps of 1 nm,

% PHOTO-COLOR BN 552.3 FANEIRNA.01E 100 FEe—"

(gl 779.6 [ 2.04E-01 |
spc_141014143952

Eviul1x] 188
CIE sy 0.444 | 0.423
CIE w 0.247 | 0.530
CCTIK] 3040
CRlpa 61.1

< SEL || » |[NexT|| &y || &

» . 582.3 4.01E+00
779.6 2.04E-01
Lambda (nm) Spectrum {mW/m2Zhm) | spc_141014143852
380.1 1.49E-02
380.6 5.75E-02
3g1.2 9.57E-02
381.7 9.48E-04
382.3 9.97E-04
3gz2.8 1.10E-01
383.3 9.38E-04
383.9 8.73E-04
384.4 4.21E-02
< SEL || » |[NexT|| &y || & @ exi

Fig. 4.17: Spectral irradiance data in text format
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Press ad to return to the previous page.

Press  ExiT return to the file handling page (fig. 4.11)

4.7 Press | ExiT in the file handling window to return to the start-up screen (fig.
4.18)

B FILE @

& P bitmap

spv_141112162035.txt

Y
>
@
o

trv_141112162231.txt
trv_141114172647.txt

Comment:

A
-
m
>
=

. ® B | & |

@ - HD30.1 VIS Connected

[ 11 ] | T
. . .
L
SPECTRUM PHOTO-COLOR RADIOMETRY TRANSMISSION
' \D 8 O,é
FILE STORAGE INFO PROBE L.SETUP

Fig. 4.18: Returning to the main menu from stored measurements management

menu



5. SOFTWARE UPDATE

The software update can only be performed if the instrument is powered by
the power supply.

Before upgrading, save the data into an external memory.

In order to update the software, it is necessary to connect the instrument to an
Ethernet network. Once you the instrument has been connected from the main menu,

press the keys following the sequence in figure 5.1,

'Q = HD30.1 nNotconnected 14:00:00 &

&y LK

SPECTRUM PHOTO-COLOR RADIOMETRY TRASMISSION
FILE STORAGE INFO PROBE

g a » o

BACKLIGHT POWER SAVING ETHERNET LANGUAGE

% 3

DATE-TIME EXIT

i i G
j—

/N2y v
[=I=0%) | oooa O
HD30.1 CHECK
LIGHT SPECTRORADIOMETER
web site:  www.deltaohm.com |
e-mail: info@deltaohm.com

MADE IN ITALY EXIT

Fig. 5.1: Sequence to be followed for software update.



The last screen of figure 5.1 shows the currently used software version; press

\5 to connect the instrument to DeltaOhm web site and check the update

status of the software under usage.

If a more updated software version is available, the program asks for the permission
of updating the software - Figure 5.2:

A new version of the software is available

Want to upgrade?

- || ............ ———

Fig. 5.2: Confirmation window for software update.

Once the software update has been allowed, the new version is downloaded and in-
stalled.

The new software becomes operational the next time the instrument is turned on.

If for any reason the instrument cannot be connected to the network, a message ap-

pears.

9 FTP download error!




6. INSTRUMENT SETUP

Qg
Press s:u: in the main menu to access the HD30.1 configuration page (fig. 6.1),
press [E to exit the SETUP menu.

@ - HD30.1 Not connected 14:09:09
v i /; v
i & - o g
SPECTRUM PHOTOCOLOR | | RADIOMETRY | | TRASMISSION
.................. FILE | | STORAGE INFO PROBE serve | |

______ BﬁCKLIGHT POWER SAVING ETHERNET LANGUAG
- |
2 @ i
DATE-TIME HELP ABOUT EXIT }

Fig. 6.1: HD30.1 configuration page

The SETUP menu includes 8 buttons with the following functions:



6.1 & Activating acoustic signals. When the program starts, the Buzzer is ac-

BUZZER ON

tive and each press of a button is indicated by a sound; in order to disable this func-

tion, it is necessary to press the BUZZER key, so to change its status (Figure 6.2).

{$¥ SETUP

BUZZER ON J POWER SAVING ETHERMET LANGUAGE
- |
2 @ i
DATE-TIME HELP ABOUT EXIT

ela » o

BUZZER OFF POWER SAVING ETHERMET LANGUAGE

- |
2 @ i
DATE-TIME HELP ABOUT EXIT

Fig. 6.2: Activating/deactivating acoustic signals through Buzzer key.



Lﬁl Power saving configuration. Press the POWER SAVING button to ac-

POWER SAVING|

6.2

cess the window for the management of the brightness level of the screen and the

Stand-by time Figure 6.3,

{$f SETUP

BUZZER OM \ POWER SAVING J ETHERNET LAMGUAGE
|
i X i
12 \ Sy
DATE-TIME HELP ABOUT EXIT

v

. POWER SAVING
STAND-BY BACKLIGHT

@ @

D 1min 40 %

ENABLED % %

Fig. 6.3 Power Saving Management Window

STAND-BY
:%

Smin
3

which the screen is turned off (if no key is pressed). In order to activate the screen

By using the arrows on the button it is possible to set the time interval after

again, it is necessary to press the white button on the HD30.1 (Figure 6.4).



After 30 seconds of inactivity, the screen reduces brightness to 10%; as soon as a key

is pressed on the screen or the white button on the instrument, the monitor bright-

ness returns to the set value.

Monitor Reactivation
Button

Fig. 6.4 : Monitor reactivation button

The monitor brightness level is set using the arrows on the button

@*

30 %

3

BACKLIGHT

0 opti-

mize energy consumption, the monitor brightness is automatically reduced if no key is

pressed within 30 seconds. Pressing any key, brightness returns to the set value.



Pressing

D ‘ will change the status and the following icon will appear Q In

ENABLED DISABLED |

this way, the ON/OFF and power saving functions of the monitor screen are disabled.

The charge level of the batteries is shown on the starting page in the blue band at the

top right (Figure 6.5).

E Battery Level

@ & HD30.1 Not connected

SPECTRUM PHOTO-COLOR RADIOMETRY TRANSMISSION
FILE STORAGE INFO PROBE | SETUP

Fig. 6.5: Battery level
Next to the charge level is shown the presence of the power supply (Figure 6.6)

E Power supply indication

1

09:34:44

connected

Fig. 6.6: Indication of power supply

When the charge level of the batteries reaches 10%, a message appears on the
screen prompting the user. With the battery charge below 10% the instrument does

not perform any measurements.



6.3 Network connection configuration. By pressing the Ethernet key al-

=
-
ETHERNET

lows you to access the window for managing connection to the instrument network

(Figure 6.7).

H Q@ | P |Q
BUZZER ON POWER SAVING ETHERMNET J LANGUAGE
4 3 |
DATE-TIME HELP ABPUT EXIT

I ETHERNET

—IP address P I

] L -
= [

o
hJ =
n =)
(%3] (o]
P =
L (=}
(%3] 0
[
(%3] =
n
> "

—DMS server

DNS1:| 8 |.| 8 .| B |. B

DNS 2:| 8 || 8 |a| 4 .| 4

Fig. 6.7 Ethernet connection configuration menu.

The first box on top of the window (IP address) in the Ethernet connection configura-
tion menu concerns the setting of the network address defined by:

IP address

SUBnet mask

GATway



Pressing @ changes from DHCP mode to manual mode. In the first case, it is the

router that assigns the IP address to the device (default setting). In the second case,

parameters for connection must be defined by the user.

The second box at the bottom of the window is used to define primary and secondary
DNS.
Note: The connection to the network is necessary for the software update.



?

6.4 Setting the Language. By pressing the Language button it is possible

to access the language selection menu (Figure 6.8)

e ((——

BUZZER ON POWER SAVING ETHERMET

\ LANGUAGE
- | -
k4 Q &) I
DATE-TIME HELP ABOUT EXIT

ITALIANC INGLESE SPAGNOLO

Fig. 6.8: Language setting window

On top right of the icon with the selected language there is a green checkmark; if you
wish to select a different language, simply press the key corresponding to the desired

language. Press EXIT to return to the SETUP menu.



6.5

3

DATE-TIME

Setting date and time. By pressing the Date-time button it is possible

to access the window for date/time setting (figure 6.9).

Once you have properly set date and time, use the arrow keys to press

{$f SETUP

BUZZER ON POWER SAVING ETHERNET LANGUAGE
- |
2 @ i
DATE-TIME HELP ABOUT EXIT

i DATE TIME

D&y

HOUR

2000/01/01 01:03
MINUTE

SECO

.............. @ - ~ ~ - ~
2000 01 01 01 03 29)
& S @ O O B
[ \
vaIR"
SET EXIT J

Fig. 6.9: Date/Time setting window

make the change effective.

Press

F

EXIT

to return to the SETUP menu.
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and



6.6 Q) HELP. Pressing Help allows you to refer to the user manual.

HELP

6.7 !/ Checking and updating the Software. See chapter 5 for a detailed ex-

| ABOUT

planation of the About key.

6.8 \IE EXIT. Pressing Exit makes you return to main menu (Fig. 6.1)

EXIT



7. EXPORTING MEASUREMENTS

The instrument allows you to export the performed measurements to a pdf file; be-
sides the pdf file, a text file is generated where the wavelength in 1-nm steps and the
measured spectral irradiance are shown respectively in two columns (in the case of
transmission measurements, the measured spectral transmission is shown).

The generated pdf file shows the spectral irradiance in 1 nanometer steps and the
processed data.

Export can be performed at the end of the measurement by pressing the .2 key in

figure 7.1

@ PHOTO-COLOR |} Bl £ (EBE mwiriom) @ |

I
CIE.y 0.444 | 0.423
ClIEw 0.247 | 0.530
CCTIK] 3041
CRlpa 60.4
T SINGLE
il il B oo
3 E -
AVG 1 Data export
. : : key
< SEL || P | nexT || &y S | |

Fig. 7.1: Exporting the measurement just performed

or can be performed on a previously stored measurement. In this case, you need first
to display the measurement you want to export data of (chapter 4). The key to be de-

pressed to perform the export operation remains _as shown on figure 7.2.




spc_141030120403

= ™3  Ewullx] 220

3 i cE, 0.481 | 0.421

3 1 CE. 0.271 | 0.535

3 " 3 ccTikg 2501
CRlgs 83.2

Ok & »

il

4 SEL || & || NexT || Ky

Data export
key

Fig. 7.2: Exporting a previously performed measurement

]

SPECTRUM

If the measurement is displayed in Spectrum mode L& exported data

4

SPECTRUM

are only those related to spectral irradiance (the spectrum image appears in the ex-
ported file) and the file is saved with the following name:

rsp-yymmddHHMMSS.pdf
the text file containing only spectral irradiance data is saved with the name :
rin_ yymmddHHMMSS.txt )

If the measurement is displayed in photo-color mode | the exported data are
spectral irradiance and all data related to calculated phé@érimetric guantities (the
spectrum image, the x,y coordinates image within the CIE 1931 colour space and the
chromatic rendering index are shown in the exported file). The file is saved with the

following name:

rph-yymmddHHMMSS. pdf
the text file containing only spectral irradiance data is saved with the name:
rin_ yymmddHHMMSS.txt



If the measurement is displayed in radiometry mode :/ ’ , the exported

| RADIOMETRY RADIOMETRY |

data are spectral irradiance and all the calculated radiometric data (the spectrum im-
age appears in the exported file). The file is saved with the following name:

rrd-yymmddHHMMSS.pdf
the text file containing only spectral irradiance data is saved with the name:
rin-yymmddHHMMSS.txt

In transmission measurements .ﬁ , ,ﬁ , spectral transmission is exported in

TRANSMISSION TRANSMISSION

1 nanometer steps , (the spectral transmission image appears in the exported file) :

rtr-yymmddHHMMSS. pdf
the text file containing only spectral irradiance data is saved with the name:
rin-yymmddHHMMSS.txt

Figure 7.3 shows an example of a report generated in photo-color mode. Is possible to

change the with other immages .

To change image , save the image to insert as "logo.png" on microSDcard, in main

directory, at this point every time the report is generated the image will appear in
place of the written logo. To have no deformation of the inserted image aspect ratio of

width to height should be 2.4.



LIRS 1203 LT 20 22
REPORT PHOTO-COLOR REPORT PHOTO-COLOR
Commant Comment
Measure 141129103015 txt Measure Sov-141129103015 ot
Instrumant  HO30.1 - SN 14020453 - SW 1.0.0.0 Instrumsnt  HD30.1 - SN 18029463 - 5W 1.0.0.0
Proba HO30.51 - SN 14011674 Frobe HD30.51 - 5N 14011674
Date of the measure: 2004111723 10:30:15
Flle of the measura: spv-141129103%015 bt
Commaent: Spectral irradiance table [ 5 nm step)
Instrumentation usad: Lambea [nm] E [mwimznm] Lambda [nm] E [mmznm]
380 BI3E.08 580 5.83E+00
HD30.1 - SN 14029463 - SW 1.0.0.0 EES) PR 5En 5.G1E+00
350 550 5.B0E+00
HD30.51 - 360-TA0nm - SN 14011674 355 555 5. T2E+00
ink-2415-4011674 txt A00 ] 5.53E+00
201312718 08:00:00 a05 605 5. Z6E+00
410 [31] T GEEI0
415 [31] TEEEHI0
470 670 S ITE+00
475 675 3.55E+00
230 5 45E.01 630 3.56E-+00
35 FEE) [ FIZE+00
5871 230 153E+00 [E5] Z.BEEHI0
797 235 Z.ITEFOD [ Z.53EH00
5 05E +00 250 2. EIE+00 650 Z1BE+00
1.41E02 455 ZETEHD0 655 LO1E+00
284 250 1.7GE+00 [T LESE+00
0438 255 1I7ERID 1= AOE00
0418 270 5.07E.01 (3 FSE+00
0245 275 [ TIE+00
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3106 455 [T
621 250 [T
255 [0
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505 05
510 710
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575 7%
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535 Z.G5EHI0 L]
540 3.78E+00 740
545 3. TAE+00 745
550 4.19E+00 750
555 3 EIEHI0 78S
S50 2 56E+D0 TE
565 5. 30E+00 T
570 5.GOE+00 7T
Rl | 358 | RS | 537 | AD | BAS5 | R13 | SE3 575 5.TTE+DO 7
nz B11  ALD 400 0 R4 [ 943
LE 754  ALL_adza
[ 323 A2 257w JEEL
150
H
15
0
25
0
et Report made by HD30.1 - SN 14029463
copyright 2014 - DELTA OHM = [TALY - .COM = com

Figure 7.3: Example of a report of the measures generated automatically. Space with

the word logo is customizable by the user.



8. STORAGE

Storage conditions for the instrument:

e Temperature: -25...+70°C.

e Humidity: 10...90%RH non condensing

e Avoid storage in areas with:
High humidity levels
Strong electromagnetic fields
The instrument is exposed to direct solar radiation
The instrument is exposed to a high temperature source
Presence of strong vibrations

Presence of vapour, salt and/or corrosive gases

The instrument enclosure is made of ABS plastic: do not use solvents not compatible

for cleaning purposes.



9. PROBE CALIBRATION

Each probe is individually calibrated in DeltaOhm laboratories.

The HD30.S1 probe covers the visible spectrum (380nm -780nm); it is calibrated by
using a reference standard halogen lamp of which the spectral irradiance at the differ-
ent wavelengths is known.

The HD30.S2 probe covers the ultra-violet spectrum (220nm -400nm); it is calibrated
by using a reference standard deuterium lamp of which the spectral irradiance at the
different wavelengths is known.

The calibration file is stored into the probe and is read by the software each time the
probe is connected to the HD30.1. By pressing the Probe set up button the data re-
lated to the calibration file of the installed probe is displayed in the main window (Fig.
8.1):

% - HD30.1 VIS Connected 15:24:05 W&
SPECTRUM PHOTO-COLOR RADIOMETRY TRASMISSION
- a g
................. FILE STORAGE \ INFO PROBE ) SETUP

A

Model:
HD30.51 - VIS
380-780 nm
Serial number: 14018948
Part number: 2426
Calibration file: ini_2426_4018948.txt
Calibration date: 2014/09/25 08:00:00

Fig. 8.1: Access to the window displaying info on connected probe calibration
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10. TECHNICAL FEATURES

MODEL

HD30.1 +HD30.S1 HD30.1 + HD30.S2

Sensor

Linear CCD (2048 elements) Linear CCD (2048 elements)

Spectral Range

380 nm - 780 nm 220 nm - 400 nm

Type of Spectrometer

Based on transmission diffraction grating

Numerical Aperture 0.16

Input Slit 125um 70um
Pass band 4.5nm 2.5 nm
Wavelength Accuracy 0.3 nm

V\_/gvelength reproduci- 0.1 nm

bility

Integration Time lmsto 4s

Integration Mode Automatic/manual

Stray Light <0.03% <0.03%

Measuring Mode

Spectral Irradiance, Irradiance,
Illuminance [lux], PAR , Proximal
Color Temperature, CIE 1931
(x,y) & CIE 1976 (u’,v’) Trichro-
matric Coordinates ,CRI, Spectral
Transmittance

Spectral Irradiance, UV Irradi-
ance, UVB Irradiance, UVC Irradi-
ance, Spectral Transmittance

Measurement typology

Single, single acquisition with data storage
Continuous, continuous acquisition with data storage
Monitor, continuous acquisition without data storage
Logging, acquisition at set time intervals

(3min to 60min) with data storage

Input Optics Dimen-
sions
(quartz diffuser)

® 11.8 mm

Cosine Correction

Opaline quartz diffuser (3mm) Opaline quartz diffuser (2mm)

Calibration

Halogen Lamp Deuterium Lamp

Range of use

Illuminance 5-70.000 lux

Incertitude

i -5o
Spectral Irradiance  +- 5 % Spectral Irradiance 15 %
Illuminance +-49%, _
UV Irradiance +-6%
PAR +-4% .
ccT +- 45K UVB Irradiance +-8%
i -109
X,y +- 0.002 UVC Irradiance +-10%
CRI +- 1.5

Operating system

Linux

Display

4.3" touch screen (480x272 pixel)

Data Storage

Internal (150 MB) , micro SD card, USB device (option)

PC Connection

Through Ethernet cable, through mini USB connector.

Power Supply

3.7V 6600 mA/h Li-po rechargeable battery or external power supply
SWDO06 (6Vdc-1.5A)

Exported Data Format

Compatible with the more well-known data management/analysis soft-
ware

HD30.1

135x 156 x H 42 mm

Dimensions/Weight 440 g

Probe 75x150x H74, cable length 1.5m
Dimensions/Weight 370 g

Working Temperature 0°C-40°C

Update

automatic via Internet
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The HD30.1 is connected to HD30.S1 or HD30.S2 probes through a cable; use a 8-
pole male M12 connector to connect the probe to the instrument (fig. 10.1) located
next to the ON/OFF switch.

on/off switch

8-pole M12 male connector
for connecting probe
to instrument

Fig. 10.1: Connector for probe connection to instrument.

The instrument is equipped with ports for connection to the network and for the use of
memory devices (USDCARD and USB devices) shown in figure 10.2 and figure 10.3.
An unused connector appears in the same figure (10.2).

uSDCARD

USB HOST

Figure 10.2: Connectors for uSDCARD and USB HOST.



Ethernet

Battery charge
Power supply

USB DEVICE

Figure 10.3: USB DEVICE, Ethernet port and power supply/battery charger connec-

tors.



11. ORDERING CODES

HD30.1 + HD30.S1 probe KIT including: Data logger-Indicator HD30.1,
HD30.S1 for measurements in the visible spectrum
(380nm-780nm), 4GB micro SDcard, power sup-
ply/ battery charger SWDO06, case and CD with

manual and software.

HD30.S2 HD30.S2 probe for measurements in the ultraviolet
spectrum (220nm-400nm).

ACCESORIES

SWDO06 Power supply/ battery charger for HD30.1

BAT 30 3.7V 6600mA spare battery for HD30.1.

microSD 4GB Micro SD card

HD30S Additional copy of Software for HD30.1

VTRAP30 Tripod to be fastened to the instrument height

280mm




