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High energy-saving performance
ar infrared rays are an efficient means of heating and excel in energy-saving performance, because

ects. The rapid rising time and quick heating of the object are realized.
Superior comfort
No air blowing is required, so dust is not stirred up and there is little noise. Air remains very clean and the
heating achieves the ideal temperature distribution for comfort.
High controllability
The heat source is separate from the object to be heated and the quantity of supplied energy can be
controlled freely. Various types of heating are realized.
Various types of heating such as factories, large spaces and outdoor area are possible.
Energy is supplied by heat transfer based on radiation from the heat source. As a result, it is possible to
efficiently heat only the intended objects and restricted areas in factories, large spaces, and outdoor areas.

Far infrared rays are electromagnetic waves that heat objects.
Of the regions of infrared rays adjacent to the red visible rays, the part that is farther from the visible rays
is called far infrared rays, and the wavelength width is 3 μm-1 mm. The mainly used wavelength of far
infrared rays is 2.5-30 μm, which overlaps with the molecule vibration range of many materials.
Therefore, when far infrared rays are absorbed on a surface of materials and the molecule vibration is activated,
causing the temperature of the materials to rise. This is the mechanism of heating by far infrared rays.

Features of heat transfer based on radiation
In heat transfer based on radiation (in which the heat source is not in contact with the object to be heated,
not requiring any medium in between), heat flux that is proportional to the difference between the fourth
power of the respective absolute temperature flows. Furthermore, the temperature of the heat source can
be higher than that of atmosphere and the heat flow will hardly change during heating, permitting efficient
heating.
In contrast, in heat transfer based on forced convection, heat flux that is proportional to the difference

etween the ambient temperature and the surface temperature of the object flows. The surface tempera-
ture of the object is near the ambient temperature and the temperature difference between them is small.

he heat flow decreases, making it difficult to send heat to the object.
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Position of far infrared rays in electromagnetic waves Schematic view of molecular vibration
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Energy-saving effects

The machinery factory has a floor area of 4,102m2 and a floor
height of 8.3m.
The far infrared radiant heating equipment is installed 5.5m
above the floor.
The red arrows in the figure on the right indicate the installation
positions of far Infrared heaters.
The heating fuel is town gas (13A).

○ fferences between far infrared radiant 
Far infrared 

radiant heating
Convection

hot-air heating

*1： With a convection system the startup time is longer, so 0.5h is 
added.

*2: Actual working rate (On-Off control is used to maintain the desired 
temperature, and this is the proportion of On time)

*3： This is the proportion of the space that is heated (for far infrared 
radiant heating, reflector panels etc. can be used to limit the heated 
zone to space with occupants, so the heating zone is narrower than
that for convection heating, which heats almost the entire space).

Criterion for heating effect
Operative temperature (ISO 7730) :

Energy-saving effect

The table shows that the far infrared radiant heating makes use of the zoning effect, by which it is able
to narrow the heated zone, to gain an equivalent warming effect by half or less the fuel consumption of 
the convection hot-air heating. 
The far infrared radiant heating heats the workers directly, while the convection hot-air heating heats air
in the space in order to heat the workers indirectly. The spatial temperature distribution is as shown in
the figures below and this distribution is a problem because it is not a comfortable one for the workers.

Far infrared radiant 
heating

Convection hot-air 
heating

Heating capacity (kW) 1,192 1,395

Daily operation time (hours/day) *1 10 10.5

Annual operation time (hours/year) 1,000 1,050

Actual working rate *2 0.7 0.8

Zoning effect *3 0.6 0.9

Annual fuel consumption (kWh) 474,180 1,054,620

Energy-saving effect (%) 45 100
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Comparison between a far infrared radiant heating and a 
convection hot-air heating in a machinery factory. 

A simulation of energy-saving effect of far infrared radiant heating on convection hot-air heating in the
above example of a machinery factory produced the results tabulated below.

Di
heating and convection hot-air heating

A heating standard that will satisfy more than 80% of people, which is 
established in consideration of not only the simple room temperature 
but also the degree of activity of people and the thermal insulation 
performance of clothes. (The operative temperature is 16°C when the 
degree of activity assumes that standing people are doing medi-
um-degree work (= 2 met) and the clothes are considered to be 
general winter clothes (= 1.0 clo).)
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