




















For help during pyranometer installation, or a confidence 
check of performance on site, Kipp & Zonen offers our new 
hand-held data logger METEON 2.0. The original METEON 
remains available, but the new model has greatly increased 
functionality in response to customer requests. Like the 
original, METEON 2.0 has one analogue input for the 
Classic CMP series pyranometers, but you can now also 
connect up to 5 of our Smart SMP series by RS-485. Simple, 
quick, convenient and accurate.

However, METEON 2.0 is not just for pyranometers.  You can 
connect and power any Smart Kipp & Zonen radiometers 
and easily set up the Modbus® address and communication 
parameters in the field, without using a computer and 
software. 

Perfect for PV projects
METEON 2.0 can be of great help when you are responsible 
for the maintenance of a solar energy plant. To verify that 
the pyranometers are installed and operating correctly, to 
perform a confidence check of the measurements, and to 
validate the data being received at the plant management 
system. It stores the average, maximum and minimum 
values over the selected logging interval.

METEON 2.0 can also provide you with the basic parameters 
you need to calculate the performance ratio (PR). For this you 
need to know the incoming plane of array solar irradiance 
measured by a tilted pyranometer and the PV module 
temperature; you can hook up a Mencke & Tegtmeyer 
Modbus® panel temperature sensor. Of course, a key 
parameter is the electrical energy generated and METEON 
2.0 can read the pulses from a kWh meter (S0 output). All of 
these measurements can be displayed and recorded by a
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METEON 2.0 and you have a very easy way to check the 
efficiency of your PV plant in real time and on the spot.

As mentioned, METEON 2.0 can connect with multiple Kipp 
& Zonen Smart instruments, which means that it can be 
used with two SMP pyranometers to measure the incoming 
and reflected solar radiation in bi-facial PV applications, to 
enable the albedo to be calculated.

You can view and compare live data on the display and, 
depending on the number of instruments connected and 
the logging interval selected, it can store weeks of data. 
You can export the logged data files to a Windows™ 
computer using the USB interface. Once downloaded, the 
free METEON 2.0 software visualizes the data nicely in a 
graph and it can be exported to Microsoft® Excel for further 
processing.
 

Visit www.kippzonen.com/meteon2 to read more, find 
the specifications and download the manual.

Easily check Kipp & Zonen
pyranometers on site

Monitoring pyranometers with METEON 2.0



A new combination for entry-level
PV weather monitoring
By David Smock, Systems Specialist at Traffic Products Inc, Pennsylvania, USA

Back in 2012, Burlington County Engineering of New 
Jersey purchased a solar panel system to help generate 
their own electrical energy. Part of the system was a 
weather station and irradiance sensor, all this data going 
into Deck monitoring software from AlsoEnergy that 
compiles all the data and displays the power generation, 
weather parameters, etc.

The old weather system had become inoperative and 
obsolete; due to lack of attention and no-one stepping up 
and caring for the system since 2012. In mid-2018, this 
customer contacted us to replace the weather system and 
be on call for repairs and monitoring.

A new combination for basic but high quality weather data
Well, I have been in the weather business since 1987 but 
have never done work in relation to a solar power system. 
I reached out to my partner at Lufft, Laura Goodfellow, and 
she pointed out various Smart weather sensors and the 
irradiance sensor. I had spoken with her about the new 
WS10 sensor, that it would be great for this project since 
they just want basic weather readings but high quality; a 
combination of the Lufft WS10 and the Kipp & Zonen RT1 
for irradiance and PV panel temperature was the answer.

I had to coordinate the sensor specifics with an 
engineering firm so that their engineer could write the 
appropriate code for their software to ’see’ and interpret 
the data from the WS10 and RT1. Personally, I now had to 
teach myself about Modbus® communications; I had never 
had to use this before in my career. I did so, and the job 
was accomplished.

Modbus® communication all set
I programmed the sensors for Modbus® and assigned each 
their own specific ID within the customer’s communication 
system. I used the Lufft config tool and the SmartExplorer 
software for the RT1 to program and test in my home 
office.

The day of commissioning: the sensors were installed, 
powered up and the customer’s system was again 
complete. It is a great combination for the customer, 
quality sensors at a value price. Not realizing it at the time, 
these products of Lufft and Kipp & Zonen symbolize the 
Meteorology Division of OTT HydroMet. 

The customer now plans, upon my suggestion, upgrading 
his other solar site to a similar setup. 

Traffic Products Inc started in business in 1978 as a 
supplier of premium traffic signal control equipment.  Our 
success results from quality products, expert service and 
honest application of the solutions we supply. As 
technology changed and our customers’ needs developed 
TPI followed, adding central control systems, networking 
solutions, wireless and cellular communications, 
connected vehicle technology and weather solutions and 
now mobile weather to our offerings.

https://trafficproducts.net/ 

David Smock is the Systems Specialist at Traffic Products 
and has extensive field device experience in project 
planning, deployment and installations for airports, DOT 
and municipal agencies, state-wide project management, 
communications and broadcasting.

Lufft WS10 and Kipp & Zonen RT1
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Bifacial PV study in Northern Chile
using multiple pyranometers

13

Pyranometers for plane of array incoming and reflected irradiance

At Kipp & Zonen we see a growth in applications for 
pyranometers to study and monitor the additional power 
that can be generated by bifacial PV modules. The research 
featured in this newsletter by the PhotoVoltaic Materials 
and Devices group of TU Delft uses an albedometer for 
validating their model. 

Another study on the benefits of bifacial modules is taking 
place in Chile and Thore Mueller, Solar Energy Engineer at 
ENGIE Laborelec explains how they use multiple 
pyranometers in the reverse plane of array to monitor the 
reflected irradiance at different heights.

“At Laborelec’s outdoor laboratory ‘El Águila’ in Chile’s 
Atacama Desert we are testing the latest generation 
bifacial panels in order to characterize and maximize their 
energy gain. For that we are relying on low uncertainty, ISO 
9060 Secondary Standard pyranometers from Kipp & 
Zonen for front and rear face irradiance measurements.
 
This data, complemented by panel temperature and 
climate measurements, allows us to validate and improve 
simulation models specifically designed for bifacial panels. 
Consequently we are able to transfer the insights gained in 
northern Chile to every potential power plant construction 
site around the world.“



As the market of photovoltaics (PV) is shifting towards 
bifacial PV technology, in which both sides of a solar cell 
can absorb sunlight and contribute to energy production, 
researchers get more interested in the albedo component 
of sunlight. 

Albedo feeds the back of bifacial PV modules
The albedo component is the part of the light that is 
reflected from the surface back to the sky and it plays an 
important role in the Earth-Atmosphere energy balance. 
This light can be captured by photovoltaic cells to produce 
electrical energy. Bifacial PV cells benefit more from this 
reflected energy because while the front side of the cell 
looks up to the sky and radiation from the Sun, the rear side 
has no hope for energy production except from reflected 
radiation. It is predicted that by 2022, bifacial PV modules 
will constitute one fifth of the newly installed PV market.

The difficulties of predicting albedo
Albedo depends on many factors as any material with any 
shape and size has an albedo.  Sun position and weather 
conditions also affect albedo. Basically, whatever is present 
in an environment influences the albedo. For the front side 
of a bifacial cell, predicting the irradiation falling on the 
active area is simpler as there is only one Sun in the sky, 
but there are many tiny light sources on the Earth surface 
which form the albedo component.

That is what makes it difficult to predict. Consequently, 
available albedo prediction models are empirical and site-
dependent, developed by long-term albedo measurement 
at specific locations. In other words, to know and predict 
the local albedo globally, a huge number of albedometers 
are needed to be installed all over the world for a long 
time which is practically impossible. However, researchers 
at Delft University of Technology have formulated an 
alternative approach.

Kipp & Zonen albedometers
contribute to a new albedo model
By Dr. Hesan Ziar, researcher at the PVMD group of TU Delft, the Netherlands
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Sales team

An array of frameless bifacial PV modules

15

A theoretical model for albedo
Researchers have developed a theoretical model to predict 
albedo by mathematically pointing out the difference 
between reflectance and albedo, incorporated shadowing 
effects within the equations to make the math simpler. 
They managed to categorize all influential parameters on 
albedo into: material, geometry and solar irradiance, all in 
one equation.

Modelling shadow effects on reflectance

Dr. Hesan Ziar, researcher at the PhotoVoltaic Materials and 
Devices (PVMD) group of TU Delft and the developer of the 
new albedo model: “This model finds the spectral geometry 
of the shadows in an environment and predicts the albedo 
on a probabilistic platform. So, if one knows about the 
shadows, you would know about the albedo as well.“

To validate the model full day measurements were 
conducted in Delft, the Netherlands using a Kipp & Zonen 
albedometer consisting of two SPM10 pyranometers.

SMP10 albedometer

The model can be used in many applications in the fields of 
research related to climate and solar energy. “Working on 
the applications of the new albedo model, for example 
integrating it into our PVMD modelling toolbox, is the next 
step for our team which broadens our research scope and 
applications”, stated Dr. Olindo Isabella, head of the PVMD 
group, TU Delft. 

Initial results were presented at the 35th European 
Photovoltaic Solar Energy Conference and Exhibition 
(EUPVSEC 2018) and will be published in the coming months. 



www.otthydromet.com

OTT HydroMet provides valuable insights for experts
in water, weather and energy applications

to help protect lives, the environment, and infrastructure

Hydrology
monitoring and 

data management 
for surface and 
groundwater .

Solar radiation 
and atmospheric 

properties
for meteorology 
and solar energy.

Ambient weather 
monitoring for 

meteorology and 
weather critical 

operations .

Hydro-meteorology 
monitoring,

data collection and 
management for 

water, weather, and 
renewable energy .

Plant disease 
monitoring

and agricultural
meteorology for 
smart farming
and irrigation 
management .

Environmental 
water quality 
monitoring

for surface and 
groundwater.

Software for 
real-time weather 
forecasting and 
meteorological 

operations .


