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Disclaimer

The following warranty and liability disclaimer apply to this product.

PACE SCIENTIFIC INC (“PACE”) MAKES NO WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING
WITHOUT LIMITATION THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE REGARDING ITS HARDWARE AND SOFTWARE PRODUCTS. PACE DOES NOT
WARRANT, GUARANTEE OR MAKE ANY REPRESENTATIONS REGARDING THE USE OR THE RESULTS OF
THE USE OF ITS HARDWARE AND SOFTWARE PRODUCTS IN TERMS OF THEIR CORRECTNESS OR
OTHERWISE. THE ENTIRE RISK AS TO THE RESULTS AND PERFORMANCE OF ITS HARDWARE AND
SOFTWARE PRODUCTS IS ASSUMED BY YOU. THE EXCLUSION OF IMPLIED WARRANTIES IS NOT
PERMITTED BY SOME STATES. THE EXCLUSION MAY NOT APPLY TO YOU”

“IN NO EVENT WILL PACE, ITS OFFICERS, EMPLOYEES OR AGENTS BE LIABLE TO YOU FOR ANY
CONSEQUENTIAL, INCIDENTAL OR SPECIAL DAMAGES (INCLUDING DAMAGES FOR LOSS OF BUSINESS
PROFITS, BUSINESS INTERRUPTION, LOSS OF BUSINESS INFORMATION AND THE LIKE) ARISING OUT
OF THE USE OR THE INABILITY TO USE ITS HARDWARE AND SOFTWARE PRODUCTS EVEN IF PACE HAS
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. BECAUSE SOME STATES DO NOT ALLOW THE
EXCLUSION OR LIMITATION OF LIABILITY FOR CONSEQUENTIAL DAMAGES, THE ABOVE LIMITATIONS
MAY NOT APPLY TO YOU.

PACE PROVIDES THIS DOCUMENTATION "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESS
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE. Some states do not allow disclaimer of express or implied warranties
in certain transactions, therefore, this statement may not apply to you.

This documentation could include technical inaccuracies or typographical errors. Changes are periodically made
to the information herein; these changes will be incorporated in later editions. Pace Scientific Inc. may make
improvements and/or changes in the product(s) and/or program(s) described in this documentation at any time
without notice.

Copyright © 2007-2010 Pace Scientific Inc.
All rights reserved.
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The Pace SRS-100 Solar Radiation Sensor measures solar irradiance from 300 to 1100 nanometers. It may
be used with the Pace XR5 Data Logger as part of a solar energy data logging system. It is also suitable for
agricultural and botanical applications. Some assembly is required, as detailed on the following pages.

**%* IMPORTANT! *** Do not touch the small white diffuser at the top of the sensor.
Any skin oil on the white diffuser will degrade the sensitivity of the sensor. To remove any oil present,
clean the diffuser with a clean swab and ethyl (denatured) alcohol. Do not use rubbing alcohol.

The SRS-100 Solar Radiation Sensor consists of the following components:

Shield

The outer shell shields the sensor body from thermal radiation and provides a path for convection cooling
of the body, which minimized heat build-up in the sensor interior. The shield provides a cutoff ring for
cosine response, a level indicator, and fins to aid in aligning the sensor with the sun's rays.

Body
The body houses the following components:

Diffuser
Welded to the body for a weather-tight seal. Provides excellent cosine response.

Detector
An hermetically sealed silicon photodiode.

Amplifier
The amplifier converts detector current into a 0-2.5v signal
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Mounting Hardware
Please make sure you have all components listed below before continuing.

4 Shield
4+ Body with cable attached

4 Mounting hardware:
(For installing and
leveling the sensor)

4 Three #6-32 x 1-1/2"
(38 mm) machine screws

4 Three springs

4 Three #6 flat washers

4 Three #6 screw retainers
4 Three #4 screw retainers

4 Three wood screws

TOOLS AND MATERIALS NEEDED

4 Medium Phillips screwdriver

4 Center punch or nail (if mounting on wood)

4 Drill with 7/8" (22 mm) drill bit and if mounting on wood:
Softwood: 1/16" (1.6 mm) drill bit
Hardwood: 5/64" (2 mm) drill bit

Will you install the Sensor level or at an angle?

4 For measurements to monitor the irradiance on a solar voltaic or thermal collection panel the data is
probably most relevant if the sensor is tilted to the same angle as the collection panel.

4 For evapotranspiration (ET) or environmental measurements, the sensor can be mounted on any level
surface.

4 For measurements where the immediate effect on humans is of interest, we suggest that the sensor be
mounted so that its axis is aligned with the sun’s rays at solar noon. This will maximize the mid-day
readings and provide what is probably a more accurate measure of the solar radiation people are exposed
to.
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Mounting the Sensor

The Sensor may be mounted on wood or metal. - fﬁ:ﬁ\
. I -. \]
. | 3
: I ===
For mounting on wood: "0 H‘\J Shield
b >

1. Using the drill template on the next page, mark the location of the
necessary pilot holes.

2. Using a drill with a 3/32" (2.5 mm) drill bit, drill pilot holes in the Body &
marked locations. Bore a 7/8" (22 mm) hole through the mounting
surface to provide clearance for the bottom of the sensor. &9
3. Route the sensor cable through the hole in the wood.

4. Place the shield onto the body as shown.

5. Place a flat washer over the end of each wood screw and insert it into the body.

6. Place a spring over the end of each wood screw and hold the springs in place using a #4 screw retainer.

7. Secure the sensor to the mounting surface by driving the wood screws into the appropriate holes as
shown below.

8. For mounting the sensor level, use the bubble level on the sensor as a guide, and adjust the sensor until it
is level by tightening or loosening the leveling screws as necessary.

9. Secure the sensor cable.
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Drill template

for mounting the SRS-100 Solar Radiation Sensor

If mounting on wood, drill pilot holes for three #6 wood screws as shown above.
Use 1/16" (1.6 mm) drill for softwood
Use 5/64" (2 mm) drill for hardwood

If mounting on metal, drill holes for three #6 machine screws using a #27 (0.144", 3.7 mm) or 5/32"
(0.156" or 4 mm) drill bit.
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Extending the Sensor Cable

The SRS-100 has a 2 ft cable terminated with an RJ11 phone plug. In dry environments, this cable can be
extended using a phone line coupler and an additional length of phone cable. For non-dry environments,
cut the phone plug off the end of the cable and strip off about 1.5" of the black outer sheath (being careful
not to cut into the insulation of the internal wires). The four leads can then be spliced to any four conductor
extension cable using crimp lugs or any suitable splicing method.

Notes:
Since the Red and Black leads are both "ground", they can both be connected together and a three
conductor cable used for the extension cable.

Pace offers the WE-100 Extension Cable (100 ft / 30 meters) which includes a weatherproof
splice kit.

Routing the Sensor Cable
Secure any extension cable at approximately 4 ft intervals, so that is does not whip about in the wind.

Note: Make sure the sensor cable is not taut where it enters the sensor body. Provide some slack
for cable contraction due to seasonal temperature variations.

Final Adjustments
If it is desirable for the sensor to be oriented to solar noon, wait until solar noon time, and then follow the
steps below:

Step #I: Adjust side screws until Step #2: Adjust back screw
{in shadows are equal. to minimize fin shadows.

\ Fin Shadow

Side Screws
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Wiring Connections

An earlier version of the SRS-100 had a 40 ft cable and a different wiring color code. All SRS-100 models
shipped after April of 2008 have a 2 ft cable and are wired as follows:

SRS-100 with 2 ft cable

SRS-100 Cable XRS Terminal Function

Green Channel 1 - 8 Output signal: 1.67 mV per W/m?
Red C Ground

Black C Ground

Yellow E Power: +5V DC, 1 mA

Discontinued SRS-100 with integral 40 ft cable

SRS-100 Cable XRS Terminal Function

Yellow Channel 1 - 8 Output signal: 1.67 mV per W/m?
Red C Ground

Green C Ground

Black E Power: +5V DC, 3 mA

Pace Scientific Inc www.pace-sci.com Tel: 704-799-0688 sales@pace-sci.com 8



http://www.pace-sci.com/

LogXR Software Setup
for all XRS5 models. (See page 10 for XR440).

Scaling:
In the Setup Screen, select channel tab number that the SRS-100 is wired to, and select/enter the following:
Type: 0-2.5V
For units of W/m?
Slope: 600
Offset: 0
For units of foot candles in sunlight*
Slope: 9170
Offset: 0
* The SRS-100's calibration for foot candles is for sunlight only.
Please see "Note on light measurement" (below) for details.
Excitation:

Sensor excitation is selected in the Main tab of the Setup screen. The SRS-100 requires a minimum of
30ms of excitation. Any XRS5 setup meets to this requirement. A Sensor Excitation of 30ms is
recommended for best battery life, unless other connected sensors require a longer excitation time (see note
below).

Note:

Sensor Excitation must be set to the longest excitation time required by all the connected sensors.
For example, if a P1510-25 Pressure Sensor is also connected to the XRS5 data logger (which has
an excitation requirement of 150ms), then select a Sensor Excitation of 150ms.

Note on light measurement

The SRS-100 Solar Radiation Sensor measures solar irradiance, or the instantaneous quantity of sunlight
striking a particular surface area. Units of measurement for irradiance include Watts per square meter
(W/m?) and lumens per square foot (foot candles). The above slope/offset scaling for foot candles is valid
only for sunlight. The SRS-100 is calibrated for solar radiation in watts per square meter. Watts per square
meter is a radiometric unit. Radiometric units are based on physical power, and all wavelengths are equally
weighted. Foot candle is a photometric unit which takes into account the human eye's response (sensitivity)
to the visible light spectrum. Converting the SRS-100's readings from Watts per square meter to Foot
Candles must take into account the spectral composition of the light source. For example, the spectral
composition of high pressure sodium lamps, low pressure sodium lamps, metal halide lamps, incandescent
lamps and florescent lamps compared to sunlight are all significantly different. If the above slope and
offset scaling values for foot candles are used for a light source other than sunlight, a significant
measurement error (of up to a factor of 2) will result.
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Specifications

General Operating Temperature
Measurement Range

Accuracy

Drift

Temperature Coefficient

Resolution with XRS5 Data Logger
Resolution with XR440 Pocket Logger
Signal Output
Power Requirement
Sensor Type
Spectral Range (10% points)
Cosine Response
Percent of Reading

Percent of Full Scale
Attached Cable Length
Cable Type
Recommended Maximum Cable Length
Housing Material
Dimensions
Weight

CoSINE RESPONSE (TYPICAL)

=

09
08
07
06
05
04 f
03
02— /

0.1

-40° to 150° F (-40° to 65° C)

0 to 1500 W/m?

+5%

up to +2% per year

0.067 % per degree F (0.12 % per degree C); negative correction above
ref. temperature, positive correction below ref. temp.
Reference temperature = 77°F (25°C)

0.37 W/m? (using 0-2.5v input range)

0.73 W/m*

0-2.5vdc; 1.67 mV per W/m?

Svdc with 1 ma typical current draw

Silicon photodiode

400 to 1100 nanometers

+3% (0° to £70° incident angle);

+10% (£70° to £85° incident angle)

+2% (0° to £90°)

22" (55 cm)

4-conductor, 26 AWG

125 FT 38 m)

UV-resistant plastic

27x2.757x2.25” (51 mmx 70 mm x 57 mm)
12 0z. (340 g)

- Cosine
- - - Reading

THECRETICAL and MEASURED RESPONSES (normalized)

0.0 1 1 1 1 1
50 40

Technical Support

o 2 1w 0 10

INCIDENT ANGLE

20 30 40 50 6O

For questions or comments regarding this document,
please contact Pace Scientific Technical Support:

Phone: 704-799-0688 (8-5pm EST)
Email: support@pace-sci.com
Fax: 704-799-0177
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Using with the XR440 Data Logger

Wiring Connections
An earlier version of the SRS-100 had a 40 ft cable and a different wiring color code. All SRS-100 models
shipped after April of 2008 have a 2 ft cable and are wired as follows:

SRS-100 with 2 ft cable

SRS-100 Cable XRS Terminal Function

Green Channel 1 - 8 Output signal: 1.67 mV per W/m?
Red C Ground

Black C Ground

Yellow E Power: +5V DC, 1 mA

Discontinued SRS-100 with integral 40 ft cable

SRS-100 Cable XRS Terminal Function

Yellow Channel 1 - 8 Output signal: 1.67 mV per W/m?
Red C Ground

Green C Ground

Black E Power: +5V DC, 3 mA

Pocket Logger Software Setup

Scaling:
In the Setup Screen, click the Scaling drop down list for the channel that the SRS-100 is wired to, and
select New Linear Scale and then enter the following scaling values:

For units of W/m?
High Value: 3000
Low Value: 0

For units of foot candles in sunlight*
High Value: 45,850
Low Value: 0

* The SRS-100's calibration for foot candles is for sunlight only.
Please see "Note on light measurement" (page 9) for details.
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