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�× Certification test by VDE

NIDEC SERVO fans and blowers have been accepted in safety
certification tests based on the Fan and Blower Safety Inspection Standard
DIN VDE0700 of VERBAND DEUTSCHER ELEKTROTECNICKER e.V, an
electrical appliance safety inspection organization of Germany with the
highest authority. Products that are accepted in certification tests are
marked with the      mark on their nameplates and model names are
registered, to attest that they are certified products under the VDE
standards.

The registration No. of NIDEC SERVO is 3019.
As under the UL, CSA and TUV standards, safety verification is performed

by clearing non-regular factory audits by VDE.

�Ô�Ô Insulation class

The insulation class of AC and DC fans and the blowers of NIDEC
SERVO meet the heat resistance performance of Class E (120 °C) under
JIS C 4004 (Rotating electrical machines - General), CLASS A (105 °C)
under the UL-703 standard, CLASS A (105 °C) under the CSA-C22.2
standard, and DIN IEC950/VDE0806 standard and CLASS E (90 °C) under
the VDE0700 standard.

�Ô�Ô Dielectric strength

The AC fans and blowers of NIDEC SERVO satisfy 1500 V 50 Hz for
one minute or 1800 V 50 Hz for one second. Dielectric strength tests
under JIS C 4004 specify a voltage impression of "2 x rated voltage +
1000 V."

The DC fans and blowers of NIDEC SERVO are accepted in
withstand voltage tests of 500 V 50 Hz for one minute or 600 V 50 Hz
for one second. The interrupting current of 5 mA is set for the dielectric
strength testers.

Dielectric strengths are tested between the power terminal of the
fan/blower or lead wire conductor (two lead wires tied together) and
metal frame (or other metal part) using a dielectric strength tester.

�Ô�Ô Insulation resistance

The insulation resistance of the AC and DC fans and blowers of NIDEC
SERVO is 10 M�
 or higher at 500 V DC between the power terminal or
lead wire conductor and frame. Insulation resistance tests are conducted
between the power terminal of the fan/blower or lead wire conductor (two
lead wires tied together) and metal frame (or other metal part) using an
insulation resistance tester.

�Ô�Ô Electrical performance

The values described in the catalog are average values. Please request
NIDEC SERVO to send a product drawing or delivery specification for
products when wishing to confirm standard values.

�Ô�Ô Temperature protection

Two methods are used to protect the temperature of the windings of AC
fans and blowers, namely, impedance protection and thermal protection.
These two methods are used differently depending on the type of motor
used.

Impedance protection method

This method is generally used with shaded pole induction motors.
Temperature increase is limited below a preset value by impedance (AC
resistance) natural to the motor windings. In particular, the UL standard
specifies that motors must not burn out when the rotor is operated for 18
days at normal temperature (24 °C). NIDEC SERVO fans and blowers meet
this standard. Those products that are controlled by the Electrical Appliance
and Material Safety Law of Japan are designed to limit coil temperature
rises to less than 75 K. 

The impedance protection method is effective only within the usage range.
Note that smoke will be generated and ignition caused if a high voltage is
imposed.

Thermal protection method

This method is used with motors of a capacitor phase advancing type or
triple-phase induction motors. Embedding a bimetal switch with a contact in
the motor winding part, the current is shut off when the preset winding
temperature is exceeded, to prevent burning caused by abnormal
overheating of the motor.

The windings of DC fans and blowers are protected against abnormal
temperature rises by automatic reset, by shutting off the current if it detects a
locked state or by current limiting automatic reset. This method involves the
energizing circuit being turned off by a lock detection function inside the
motor drive circuit when the fan is locked, shutting off (or limiting) the current.

Operation is reactivated automatically after the locking is reset. Note that
this protection system does not function properly if used with duty (PWM)
control power supply. NIDEC SERVO supplies variable-speed fans whose
speed can be variably controlled by a PWM signal. (See pages G-31 to G-
36, and G-51.)
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Common electrical specifications (Operational cautions)
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Vital Precautions for DC Fans and Blowers
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�” Reverse connection protection

The DC fans and blowers embed a reverse connection protection circuit.
Fans or blowers will not fail, even if connected in reverse within the usage
range. (The fans or blowers will not activate, as no current flows to the
circuit.)

�” Yield strength to electrical noise

Yield strength to induced noise: Yield strength by an induced noise test
apparatus is 2 kV.
Note 1: Malfunction of the sensor alarms will result if the induced noise
exceeds 1 kV. Insert a 0.1�� F capacitor between the sensor line and ground
as a precaution.
Note 2: Some of the products without a 15-digit product code cannot
guarantee these yield strengths. Contact NIDEC SERVO for further
information.

�” Static electricity control

A static electricity measure is needed if a terminal trailing from the fan
motor is touched, otherwise the circuit is prone to damage by static
electricity.

�” Handling of the alarm output lead wires

Inadvertently using a tester or other apparatus with a sensor lead wire will
cause overcurrent to flow to the sensor circuit inside the motor, potentially
causing a circuit fault. Pay attention to the permissible current and prevent
any overcurrent from flowing. Contact NIDEC SERVO if it becomes
necessary to connect an LED or relay directly to a sensor lead wire. (There
are products that allow a current larger than the permissible current
described on page G-15 depending on conditions.)

�” Power supply selection for DC fans and blowers

Select a power source that supplies smooth power (ripples within ± 5 %,
peak within operating voltage). Significant line noise (including surge
voltage) causes circuit faults. Make it a point to check line noise after
assembling a fan.

Select a power source remembering that a current 2 to 5 times the rated
current flows at startup. (If an inrush current [normally less than 10�� s]
poses a problem, measure it and take action accordingly.)

The operating current peaks when the motor load is largest (at maximum
static pressure for fans and in free air condition for blowers). When
assembled, the current sometimes exceeds the rated current (fans) or
smaller (blowers). (See the diagrams below.)

When current is flowing, connect all terminals from the fan motor before
turning it on. Imperfect wiring connection or a wiring change while the power
is turned on will damage the circuit inside the fan or cause it to deteriorate.

�” Power ON and OFF of DC fans and blowers

Always perform ON-OFF control on the + side. ON - OFF control on the
ground level causes circuit failure. ON-OFF control directly before a DC fan
or a blower (between a fan and power supply) increases the risk of failures
due to the counter-electromotive force from the motor coil. In this case, be
sure to insert a diode or other device in parallel.

Surge voltage can sometimes be generated with DC fans and blowers due
to a wiring condition or other reason, even if the power is turned off. Insert a
diode or other device in parallel to the power lead wire when the equipment
requires very high reliability.
(Recommended diode: With a capacity to withstand reverse voltage and a
starting current 3 times the rated voltage)

�” DUTY (PWM) control of DC fans and blowers

The locking protection circuit does not function properly if variable-
speed operation is performed through DUTY (PWM [pulse width
modulation]) control of the power lead wire using a speed controller
sold on the market or other device. The alarm output does not function
properly with fans that are installed with sensors. As mentioned earlier,
caution should also be exercised with surge voltage that occurs during
ON-OFF switching in DUTY control (out of guarantee.) Please note that
this operating method increases fan vibration, increasing the likelihood
of abnormal sounds due to vibration. Dedicated fans and blowers are
recommended for variable-speed operations. (See pages G-31 to G-36
and G-51.)

�” Connect multiple DC fans and blowers in parallel

Connect multiple fans and blowers in parallel to the power supply.
A serial connection (example: two 12 V products connected serially to a 
24 V power supply) will cause the voltage for each product to fluctuate,
resulting in a drastic excess of the usage range and circuit failure.

Please direct your questions or inquiries to NIDEC SERVO Sales or to the
NIDEC SERVO website.

�” Reduced Rotational Speed Operation

By placing a resistor in line with the power, designers may induce low
voltage operation to achieve reduced speeds. 
(Note: please be sure to calculate the resistor value such that the actual
voltage the fan receives falls within the rated ranges for start-up and
operation)

�” Conditions for Failed Fan Starts

Electric power conditions for when the fan does not operate normally. The
fan will not operate properly in instances, for example, the fan is rotating in
the reverse direction or when the voltage is applied too slowly upon start up.
Please be sure to review the system design beforehand.

Feel free to ask your questions via our homepage or sales network.



�Ù Operational precautions

The products of NIDEC SERVO are designed and manufactured to be as
versatile as possible. Nevertheless, exercise caution with the following:

1. Operating environment

1) Only highly durable flame-retardant resin is used. Nevertheless, avoid the
presence of petroleum oil, such as cutting fluid and toxic gas from contact
with resin sections of fans and blowers where such oil or gas is frequently
used in operation by installing a filter or other apparatus. (If the operating
environment cannot be improved, NIDEC SERVO will be glad to conduct a
yield strength verification test upon receipt of fluid and other item/s. Consult
NIDEC SERVO for more information.)
2) Open-type motors are used. The use of a fan or blower in a dusty place
will adversely affect the circuit and ball bearings.
3) Avoid operating a fan or a blower in relative humidity exceeding 90 %.
4) The maximum storage temperature is normally 70 °C. Products with an
operating temperature of 70 °C or higher can be operated only up to the
specified temperature. Check the operating temperature range on the
product information pages.
5) Exercise reasonable care with condensation when returning to an
environment higher than 0 °C from storage or operating conditions below
freezing point. Condensation results in failure and shortens the life.
6) The life may shorten considerably if a fan or a blower is installed in
equipment that vibrates prominently. NIDEC SERVO products conform to
JIS C 0040 (Vibration testing methods for small motors) and withstand a
maximum vibration acceleration of 9.1 G maximum  (10 Hz  to 55 Hz,  
amplitude 1.5 mm, sweep 1 minute/cycle, two hours each in X, Y and Z
directions). However, operation at 5 G or less is recommended.
7) AC and DC fans and blowers cannot be operated while the intake side is
tightly closed. This will shorten the motor life and result in circuit failure.
8) Operation near a high frequency power source may on rare occasions
cause inflow of an induced current into the inside of a fan, shortening the life
(and increasing noise due to BB galvanic corrosion). If an induced current
flows, measures to prevent such inflow are needed.

2. Imposed voltage and frequency

1) The permissible range of AC fans and blowers is ±10 % of the rated
voltage. Operations outside of the rated frequency result in considerable
fluctuations in performance and life. Operations in serial connection
(example: two 100 V products connected serially to a 200 V power supply)
will increase the imposed voltage beyond the permissible range and should
be avoided.
2) Use a sufficiently smooth power supply with DC fans and blowers.
(Ripples of ±5 % or less, and peak within the usage range) The usage range
differs from one product to another. Check it on the product information
pages.

3. Installation orientation 

There are no installation orientation limitations for products containing ball
bearings. Operate fans and blowers in compliance with the operating
environment temperature and other conditions. Contact NIDEC SERVO for
further information or if clarification is needed.

�Ù�Ù Handling precautions

The fan motors of NIDEC SERVO contain double side shielded precision
ball bearings. Dropping the product could result in abnormal noise (Brinell
dent) of ball bearings during operation. Exercise care when handling the
products as follows:
1. Product falling: Avoid dropping the product from a height of 5 cm or
higher.
2. Falling of crated product: Avoid dropping a crated product from a height of
30 cm or higher.
3. Storage and stacking of crated products: Crated products may be stacked
up to seven layers. Take sufficient precautionary measures to prevent
getting them wet.

4. Do not apply a load of 2 kgf or more to the connecting part of the lead
wire of a DC fan.
5. Fan installation: Exercise caution as follows when installing a fan on a
panel or elsewhere.
1) Clamping of both flanges: The permissible tightening torque of M4 screws
is 8 kgf�~cm with an AC fan that has a metal venturi and up to 10 kgf�~cm
with a DC fan that has fan ribs. Through screws are not acceptable for the
DC flange type. Use reinforcing spacers (for the KUDC and CNDC series) to
tighten the double flanges on these products. (See page G-65.)
2) Clamping of single flange: The permissible tightening torque of screws
when the installation surface is flat is 10 kgf�~cm to 14 kgf�~cm for both AC
and DC fans.
3) Avoid contact with a propeller or impeller when mounting the intake side
of fans and blowers. Excessive screw tightening will result in contact with a
deformed venturi or housing.

�Ù�Ù Fan operational precautions

• Strive to ensure the channel shape is as smooth as possible to avoid
stagnation in the airflow.
• Make the flow velocity larger around the object for which cooling is desired.
• Place the fan on the downstream side when wishing to cool the entire
space inside the equipment.
• An upward flow in conjunction with the ascension of heated air is
recommended for airflow inside equipment.
• Take actions to mitigate the impacts of fans and for reverse flow in the
event of failure where multiple fans are installed.

1.  When placing an object on the fan intake side,
try to maintain a distance of more than half a blade
diameter. 

2.  The pressure varies on the fan intake and 
outlet sides. The leakage of air from the outlet 
side causes noise. Minimize air leakage from 
the outlet side when installing a fan.

3.  Design the channel (circulation path) selecting
a good flow direction in terms of both noise and 
PQ characteristics.

�Ô Ventilating resistance can be expressed 
by the following formula:

P�¹ 0.000243Q2 ��

A reduction of Ai (the channel cross sectional area) is critical. Avoid any
sharp change in the cross sectional area in the flow direction.

�Ô Avoid any sharp change in flow 
direction.

�Ô Avoid placing a printed circuit board 
and other parts orthogonal to the flow 
direction.

4. Drill fan mounting holes to ensure 
the smooth flow of air to reduce noise by 
referring to the recommended dimensions 
for fan mounting holes on the fan or 
blower's catalog page.

Operational and handling precautions
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The DC fans and blowers of NIDEC SERVO have a function to send an
alarm signal when the fan motor revolutions slow down. Several systems
are used to cut off the system power supply by this alarm signal, with three
types of sensors available. Select the right type of sensor in accordance with
the purpose of use. The lead wire for the sensor is yellow. The output type is
an open collector output for all three types.

�Ù�Ù Sensor type

1.  Lock detection type (Product code: S)

The output signal indicates an [L] state (transistor is ON) while the
propeller is rotating, changing to an [H] state (transistor is OFF) less than
five seconds after the propeller stops rotating. The propeller automatically
restarts operation within five seconds when the lock is unlocked. ([H]  �à [L]
5 s). If the pull-up voltage is live, the [H] state (transistor is OFF) will engage
in less than five seconds, even when the power is turned off.

2. Pulse output type (Product code: P)

A rectangular wave of two pulses will be output for each turn of the
propeller while the propeller is rotating, outputting two types of signal
depending on the propeller position when the propeller is locked. (See the
note below �Þ)

3. Speed detection type (Product code: Q)

The output signal indicates the [H] state when the propeller revolutions are
slower than the preset speed, changing to the [L] state when the propeller
revolutions exceed the reset speed. 
[Products with a reversed output waveform are also available, suitable for a
wired OR connection when several fans are installed. Contact NIDEC
SERVO for further information. {Former code: SQ, new code (15 - digit code
products):  R} ]

Note: The output waveform for type SQ (R) will be reversed.
The speed setting for the alarm output is about half the rated speed.
For more detailed information, please request a product delivery specification
from NIDEC SERVO.

 
 
 
 
 
 
 
 

  

  

 
 
 
 
 
 
 

  

DC axial fans & blowers with sensors
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