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1 Scope

This special standard specifies the particular safety requirements for heat
radiation therapy equipment.
This document applies to traditional Chinese medical electrical equipment that
uses far-infrared radiation emitted by the thermal radiation effect of radiators to
irradiate the patient's area for treatment.This standard does not apply to the
equipment in which the radiator is in direct contact with the patient during
treatment.

2 Normative references

The following documents are referred to in the text in such a way that some
or all of their content constitutes requirements of this document.For dated
references, only the editioncited applies.For undated references, the latest
edition of the referenced document (including all amendments) applies.

IEC 60417 Graphical symbols for use on equipment

GB 9706.1-2012 Medical electrical equipment - Part 1: General
requirements for  basic safety and  essential  performance(IEC
60601-1:2012,M0D)

3 Terms and definitions

3.1
Heat Radiation

The phenomenon that an object radiates electromagnetic waves due to its
temperature is called heat radiation.

3.2
Radiator

The components that have strong infrared radiation and are not in direct

contact with the human body during use, which can effectively convert the
absorbed heat into infrared radiation energy.
Note: The radiator cannot be in direct contact with the patient, otherwise the
main way of heat exchange between the radiator and the patient is heat
conduction rather than heat radiation. However, for contact devices, the thermal
protection part is allowed to be in direct contact with the patient.

3.3
Heat Radiation Therapy Equipment
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An electrical device that directly irradiates the patient for treatment with
infrared rays whose energy is concentrated in the wavelength range of 3um to
25um, which is radiated by the radiator heated to a certain temperature (not
lower than 60 °C) through the thermal radiation effect.

Note: Other equipment components other than radiators, such as heat
protection parts, equipment enclosure, etc., also have thermal radiation effects
and radiate infrared rays, but are not expected to be used to treat patients.

3.4
Heat Protection Part

Parts that prevent the patient from coming into direct contact with the
surface of the radiator, which are usually made of hollow structures or
transparent materials that do not affect radiation transmission.

3.5
Steady state operating temperature

The average operating temperature of a radiator when it is heated to
thermal equilibrium under normal operating conditions.

3.6
Normal emissivity

The ratio of the radiation intensity emitted by an object at a specific
wavelength and temperature to the radiation intensity emitted by a blackbody at
the same wavelength and temperature.

4 Classification

4.1 Classification by usage;

— Contact type: the equipment that only comes into direct contact with the
patient through the heat protection part during operation.

— Non-contact type: the equipment in which neither the radiator nor the heat
protection part is in contact with the patient during operation.

Note: The heat protection part is considered an applied part of the equipment,

regardless of whether it is a contact or non-contact device.

5 Identification, labeling, and documentation

5.1 External marking of equipment or equipment parts

— Physiological effects (symbols and warning statements): The equipment
should have warning signs to prevent overheating and burns(IEC
60417:5041symbols /A ), which should be marked in obvious positions and

10



still clearly visible after the equipment is installed.
— Mechanical stability: The non-contact equipment should have warning signs
of caution for dumping(/. Be careful dumping).

6 Accompanying documents

6.1 Instruction manual

— A warning that the device must not directly radiate to the eyes;

— There is a danger of overheating and burns due to improper treatment
position of the equipment;

— There is a danger of low temperature scalding when using contact equipment
for along time;

— There is a danger of scalding due to the dumping of non-contact equipment;

— The equipment should not be used in situations where there are flammable
anesthetic gases or other flammable substances;

6.2 Technical specification

The service life of the radiator, the maximum temperature on the surface of
the radiator, the normal total emissivity, the radiation wavelength range, the
radiation power density shall be included in the technical specification, and for
non-contact ME equipment, the information on the radiation distance shall also
be included.

7 Stability

7.1 Stability during normal use

The adjustment mechanism of the equipment should be able to be adjusted
and fixed arbitrarily within the scope of activity. It should not sag due to its own
gravity after fixation.

Test method: Put the adjustment mechanism in the most unfavorable
position, and check whether it meets the requirements by inspection.

7.2 Dumping protection

When the non-contact device is working normally, the device should
automatically cut off the output in case of dumping due to negligence, until the
device returns to the normal working position.

Test method: Through practical operation, simulate the tilting state of the
device, observe whether the radiator stops outputting, and verify whether it
meets the requirements.

8 Temperature requirement

11



8.1 The steady-state operating temperature of the radiator surface

The maximum surface temperature of the radiator under the maximum
output state should not be lower than 56°C, and not higher than 300°C.

note: According to the blackbody radiation law, the peak wavelength of the
radiation spectrum is between 5um and 9um.

Test method: Adjust the temperature measurement distance between the
infrared thermal imager and the radiator to make the surface of the tested
radiator as full as possible of the field of view of the infrared thermal imager.
Operate the device in its maximum output state, wait for the surface temperature
of the radiator to reach thermal equilibrium, select 9 points uniformly on the
surface of the radiator and set the normal emissivity of the selected area. Take
the average temperature of 9 points as the steady-state working temperature of
the radiator surface, and verify whether it meets the requirements.

note: The selection of 9 points is related to the shape of the radiator, and
Figure 1 shows the recommended distribution of temperature measurement
points.

1/31

2/31

L

Figurel: Distribution of temperature measurement points for square
radiators
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1/3D

A

2/3D

- D

-

Figure 1-2 Distribution of temperature measurement points for circular
radiators

1/2H

A

Figure 1-3 Distribution of temperature measurement points for tubular
radiators (unit: mm)

Which: (unit: mm)

L--The length of a square radiator

D-- The diameter of a circular radiator
H-- The height of a tubular radiator

8.2 Heat protection part

The equipment shall be fitted with the heat protection parts to prevent
contact with the radiator surface, which shall only be removed with a tool.

For contact equipment, the surface temperature of the heat protection part
shall not exceed 60°C; for non-contact equipment, When the maximum allowable

13



temperature of the accessible part exceeds 1s <t < 10s (t is the possible
contact time) in Table 1(Equal to table 23 of IEC 60601-1:2020), there should be
obvious high temperature warning signs nearby.

Test method: Use a contact thermometer or infrared thermal imager to test
according to the testing method in 8.1.

Table 1: Allowable maximum temperatures for Accessible partsthat are
likely to be touched

Maximum temperature *
°C

ME EQUIPMENT and its parts Moulded
material,
Metal Glass, porcelain, plastic, rubber,
and liquids vitreous material wood
t<1s 74 80 86

External surfaces of 1s<t<10s 56 66 71
ME EQUIPMENT that are

likely to be touched for
a time “t” 10s<t<1min 51 56 60

1 min <t 48 48 48

? These temperature limit values are applicable for touching the healthy skin of adults. They are not applicable
when large areas of the skin (10 % of total body surface or more) can be in contact with a hot surface. This also
applies in the case of skin contact with over 10 % of the head surface. Where this is the case, appropriate limits
shall be determined and documented in the RISK MANAGEMENT FILE.

9 Normal total emissivity

The normal total emissivity of the radiator in the range of 3um to 25um
should not be lower than 0.85.

Test method: The infrared Fourier transform spectrometer or equivalent
method is used for the test to check whether it meets the requirements.

10 Radiant power density

The manufacturer shall give the value of the radiant power density in
mW /cmZ2at a certain distance from the radiator, with a tolerance not exceeding
+20%.

Test method: The power meter with uniform response in the wavelength
range of 3um to 25um is used to test the radiated power. The radiant power
density is just the result divided by the area of the effective receiving surface of
the power meter, which is used to check whether it meets the requirements.

11 Prevention of hazardous outputs

The contact equipment should have measures for overheating protection.
When the surface temperature of the heat protection part rises to 60°C, the
overheating protection measures should take effect.

Test method: Check the compliance with the requirements by testing the
overheating protection device.
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12 Output indication

Unless there is an obvious indication, the device should be equipped with a
yellow indicator light to indicate that it is in the output state when outputting.
Test method: The compliance is checked by inspection and functional tests.

13 Timer

The equipment shall be equipped with a timer to cut off the heating circuit
of the radiator after a preset operating time has elapsed. The timing range does
not exceed 120min, with the error not exceeding +1min.

Test method: The compliance is checked by inspection and functional tests.

15
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