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The Future is Wireless......Even When Measuring 

Temperature for Indoor Environment Monitoring 

Cost-saving potential with intelligent indoor environment monitoring 
using universal measuring probes 

 

Wireless communication and the advantages that it offers are being put to use 
in a broad range of different applications in building technology. However, it is 
often the case that some users experience barriers when using wireless 
components over a wide area. Users are reporting that the most significant 
barrier when using wireless connections in measurement technology seems to 
be in relation to the availability and reliability of the measuring data and the 
components being used to carry out the measurements. On the one hand, 
large machines that emit strong interference may be responsible for 
interrupting the radio signal. On the other hand, construction factors, such as 
reinforced concrete walls and concrete ceilings, may be the cause. This 
means that cabled solutions are often the preferred option.But a certain level 
of conservatism among some application engineers can also be viewed as a 
stumbling block in the use of wireless technology. 

At the same time, a huge number of companies are increasing the 
performance and functionality of their processes using wireless technology, 
such as companies that operate publically accessible buildings. The new 
JUMO Wtrans E01 measuring probe offers several advantages in terms of the 
secure transfer of measuring data. Costly installations with wired temperature, 
humidity, and CO2 sensors are no longer needed. As a result of the time and 
cost savings that this option offers, there is a huge appeal in switching from 
wired measuring devices or operating both types of installation side-by-side 
during a transition period. Such set-ups are also worthwhile for economic 
reasons, provided that the investment in installing a wireless connection is 
less than that of installing a wired connection.In this way, considerable cost 
savings can be achieved in applications that use moving (not fixed) recording 
of measured values. For example, the room air to be measured in public 
libraries and schools can be several hundred meters away from the control 
center.  

In addition, installing the JUMO Wtrans E01 in applications such as room air 
monitoring can save on component costs. Wireless communication with 
battery-operated wireless sensors can be used to monitor the production 
facilities in addition to wired sensors, as all sensors are installed using a line 
connection, separately from the actual Wtrans E01.  
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Forecasts predict that, between 2010 and 2015, the global sales of 
components with wireless technology will increase by an average of 40 
percent each year.  

The new JUMO Wtrans E01 wireless measuring probe can be used for the 
mobile and/or stationary measurement of measurands that are important for 
the room environment index at moving or fixed locations. With the 
multifunctional receiver that is adapted to the system and has a selection of 
four analog outputs, as well as two analog outputs and two relays, it transmits 
relevant measurement data wirelessly with a level of flexibility and mobility that 
is previously unheard of. The Wtrans E01 transmitter is operated using digital 
and analog probes. These are identified automatically by the device by means 
of Plug & Play. Here, the probes act as temperature probes, humidity probes, 
and CO2 recorders. One of the advantages here is how easy it is to connect 
any analog PT1000 RTD temperature probe using an M12 machine 
connector. In contrast, the CO2 and humidity/temperature combination probes 
are always equipped with a digital output.In addition to the three measurands 
that have already been specified, absolute humidity [g/m3], dew point [°C], 
mixing ratio [g/kg], water vapor pressure [mbar], [hPa], wet bulb temperature 
[°C], and enthalpy [MJ/kg] can be calculated by an installed microcontroller. As 
such, the device is an all-rounder that can be used in public buildings, 
agriculture, industry, warehousing, and for general outdoor use.  

The device has a USB interface as standard for convenient configuration of 
the individual parameters. The voltage is supplied either by the customary AA 
batteries or by a 24 V power supply unit with SELV voltage. Inside, a very 
powerful CPU ensures perfect results, even under the toughest conditions. An 
easy-to-read alphanumerical display alternates between all the measured 
values. The powerful high-frequency circuit then sends all the data wirelessly 
to the receiver, which can be up to 300 m away, and which makes this data 
available for extensive post-processing. The customer can select from relay 
contacts, analog outputs, and a digital Modbus interface to read out up to four 
Wtrans E01 transmitters. 

The CO2 measurement is based on the infrared principle (NDIR); the patented 
auto-calibration process of NDIR compensates for the aging effect and offers 
an outstanding degree of long-term stability. The CO2 sensor does not require 
maintenance and is particularly impervious to contamination. Using 
convection, the air to be monitored is guided through the measuring head and 
a short pipe to the measuring cell in the case. The gas exchange with the 
measuring cell takes place through a membrane via diffusion. This prevents 
contamination on the optical measuring length and the associated 
inconsistencies. For the CO2 measuring ranges, three variants from 0 to 
2,000/5,000/10,000 ppm can be selected. As a CO2 concentration above 
1,000 ppm impairs the performance capability, it is important to determine the 
CO2 concentration in addition to the temperature and relative humidity. This 
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way, countermeasures, such as increasing the fresh air supply, can be 
introduced early on.The measurement interval can be adapted to the 
requirements of the application. For battery-operated devices, for example, the 
average current consumption can therefore be effectively reduced. The 
humidity measurement is a capacitive humidity measurement. The probe 
sends data at one-second intervals. A pre-integrated software filter 
consistently ensures that the data is plausible. The option to connect all 
probes to the Wtrans E01 using an M12 connector results in an outstanding 
level of flexibility and customer-friendly exchange in all application areas. 
Transmitters in the JUMO Wtrans range (temperature, pressure, humidity, 
CO2) can be combined with one another without restrictions, as the receivers 
are compatible with all devices in the series. 

The radio frequencies that are used are generally impervious to external 
interferences. As a result, these devices can be used in harsh industrial 
environements where a range of interference sources, such as speed 
regulators or frequency inverters, could cause problems. Because the different 
rooms in a large building are often individually numbered, the devices in the 
Wtrans E01 range can also be individually coded. This is achieved with a one-
to-one, five-digit ID that is assigned during production, making each Wtrans 
E01 transmitter in the Wtrans system unique. Thanks to this coding, the 
customer can chose which transmitter is "linked" to which receiver. The 
transmitter and receiver must be coupled together wirelessly. In doing so, the 
individual measuring points are allocated to the outputs located on the 
receiver.Taking into consideration the legislative texts that are currently valid 
and with due regard to the available standards and industry standards, a 
wireless solution with a proprietary protocol in the SRD band on the frequency 
868 MHz was selected for use with the JUMO Wtrans system.  

In addition to the functions that have already been mentioned, each support 
receiver also has a bus-capable RS485 interface with Modbus protocol. For 
each receiver, up to 16 Wtrans channels can be managed, parameterized, 
and read out via an RS485 interface.  

Additional useful functions ensure easy operation and a huge range of 
application options. The system parameters can be modified and the 
necessary and desired settings can be made with a user-friendly setup 
program. Alternatively, all of the functions can also be called up and adjusted 
via the buttons and display on the receivers and on each of the transmitters. In 
this way, parameters such as linearization, start and end of scale, filter 
constants, offset, and drag pointer (minimum and maximum value memory) 
can be set separately for each of the analog outputs. These and other 
parameters can also be selected as triggers for an alarm. This opens up a 
broad spectrum of diverse application and monitoring options for the user, 
especially in room air monitoring. All outputs on the device are electrically 
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isolated.Real-time behavior of the individual measured values has been 
targeted, particularly in temperature measurements. 

 

Summary: 

The use of a universal measuring probe with radio transmission results in a 
sharp reduction in installation work, as the long connecting cables that are 
associated with wired systems are almost always a hindrance to the user. 
Wireless-based measuring probes for use in climate applications offer an 
effective and affordable alternative when compared to the wired solutions. The 
advantages of using a wireless solution are clear. Expensive cable 
connections that are prone to interference are no longer required, while 
wireless temperature sensor technology works both in harsh industrial 
environments and in large buildings. In comparison to measurement data 
transmission using wired connections, the costs of maintenance, repair, and 
new installation are reduced. The JUMO Wtrans wireless technology opens up 
completely new application areas for measurement data transmission. 
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