How to Select an Explosion-Proof Motor for a Direct-Drive Fan

PRN PRNH

One of the primary challenges when selecting a direct-driven fan for a hazardous
(explosion-proof motor) application is that most explosion-proof motors operate at a fixed
speed, limiting the ability to adjust fan performance through motor speed control.

o Single-phase explosion-proof motors are designed to run at a fixed speed.

¢ With a direct-drive fan, the fan speed equals the motor speed, so your airflow is
essentially fixed at the motor's RPM.

e Only certain three-phase explosion-proof (XP) motors are approved for operation
with a Variable Frequency Drive (VFD). These motors must be specifically listed or
certified for VFD use and may not be available as standard motor options within the
fan selection software.

To support our sales representatives, we would like to provide additional information on the
proper selection of fans for applications requiring an explosion-proof (EXP) motor.

First, identify the available PRN fan models that can be supplied with explosion-proof
(EXP-rated) motors and the corresponding motor RPM ratings. The chart below
summarizes the available model sizes, motor horsepower (HP), and RPM combinations.

PRN118 1/4HP Single Phase 115,208,230V 1725 RPM
PRN126 1/4HP Single Phase 115,208,230V 1625 RPM
PRN135 1/2HP Single Phase 115,208,230V 1725 RPM
PRN145 1/2HP Single Phase 115,208,230V 1625 RPM
PRN163 1/3HP Single Phase 115,230V 1100 RPM
PRN171 1/3HP Single Phase 115,230V 1075 RPM

After running the performance selection, verify that the fan size, motor horsepower (HP),
and RPM match one of the available EXP-rated motor combinations listed below. If all
three parameters match, an explosion-proof (EXP-rated) motor can be selected. If no
matching combination is available, proceed to the next step to identify an alternative
solution.



The first example below shows a performance selection of 1,450 CFM at 0.125 in. SP,

resulting in six valid selections that are compatible with EXP-rated motors. Each
highlighted selection matches an available EXP-rated motor based on the required fan

size, HP, and RPM.

You may also notice that SSC is listed as a compatible (COMP.) controller for some

selections. This does not indicate that an EXP-rated motor can be supplied with or
controlled by an SSC, as that configuration is not permitted.

The SSC designation simply indicates that the selected fan meets the performance,

horsepower, and RPM requirements for an available EXP-rated motor. It also indicates that

the same fan selection is available with a standard motor option that can be controlled

using an SSC. Therefore, the SSC compatibility applies only to the standard motor

configuration and not to the EXP-rated motor configuration.

If no matching combination is available, proceed to the next step to identify an alternative

solution.
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PRN126 3.18 51.2 1450 0.125 0.173 0.160 1/4 Hp 1439 8.5 ssc Yes No No 17.8 247 879 @
PRN135 3.31 55.8 1450 0.125 0.169 0.124 1/2 Hp 1189 8.5 ssc Yes No No 23.0 31.2 843 @
PRN135 331 55.8 1450 0.125 0.169 0.317 | 1/2 Hp 1625 121 SsC Yes Yes No 9.0 12.2 843 @
PRN135 3.31 55.8 1450 0.125 0.169 0.317 | 1/2 Hp 1625 12,1 No Yes No 9.0 12.2 843 @
PRN135 3.31 55.8 1450 0.125 0.169 D.37EI 1/2 Hp 1725 12.5 No Yes I No 7.5 10.2 843 @
PRN145 3.40 53.4 1450 0.125 0.163 0.114| 1/2 Hp 1047 6.7 SsC Yes No No 25.0 327 785 @
PRN145 3.40 53.4 1450 0.125 0.163 0.427 | 1/2 Hp 1625 10.3 SssC Yes Yes No 6.7 8.8 785 @
PRN145 3.40 53.4 1450 0.125 0.163 a.427|1f2 Hp 1625 10.3 No Yes I No 67 8.8 785 @
PRN163 4.15 51.7 1450 0.125 0.145 0.086 1/3 Hp 765 6.7 SsC Yes No No 33.0 39.3 614 @
PRN163 4.15 51.7 1450 0.125 0.149 0.25301/3 Hp 1100 11.8 SsC Yes Yes No 1.3 13.4 614 @
PRN163 4.15 51.7 1450 0.125 0.149 0.25301/3 Hp 1100 11.8 No Yes No 1.3 13.4 614 @
PRN171 423 53.8 1450 0.125 0.146 0.080 | 1/3 Hp 674 3.5 ssc Yes No No 35.6 417 585 @
PRN171 423 53.8 1450 0.125 0.146 0.32601/3 Hp 1075 105 SsC Yes Yes No 8.8 10.3 585 @
PRN171 4.23 53.8 1450 0.125 0.146 0.32601/3 Hp 1075 10.5 No Yes No 8.8 10.3 585 @

If no selections meet the horsepower (HP) and RPM requirements for an explosion-proof

(EXP-rated) motor, two options are available within the program: enable the Show at Max
RPM checkbox and/or adjust the Result Tolerance Percentage slide bar.



The Show at Max RPM option maintains the static pressure (SP) constant, increases the
fan speed to the motor’s maximum allowable RPM, and recalculates the resulting airflow

(CFM) based on the updated operating point.
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The Results Tolerance Percent slide bar adjusts both the fan’s CFM and static pressure
(SP) values by applying a user-defined percentage tolerance.

Results Tolerance Percent

Both options can be used independently or in combination to modify the performance
operating point, assisting in identifying the required fan size while ensuring compliance
with the horsepower (HP) and RPM requirements for an EXP-rated motor.

The performance chart below is based on model size and fixed RPM conditions and
represents baseline fan performance. It does not include the effects of a performance
baffle, which alters system resistance and shifts the operating point, resulting in different
performance outcomes as shown in previous examples.



Motor is Compatbile With:

The following performance points currently support selection of a single-phase explosion-proof (EXP) motor. Single-phase explosion-proof (EXP) motors are not
Y
speed controllable. As a result, performance points must be selected at the motor's rated operating RPM only.
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