Comprehensive Technical Analysis and
Engineering Portfolio for the
SF146A-E092A3-02 Centrifugal Fan

System

The SF146A-E092A3-02 represents a pinnacle of contemporary centrifugal ventilation
engineering, designed by Sunxfan (Foshan Sunwind Electric Co., Ltd.) to address the rigorous
demands of modern industrial and residential air management systems. This report provides
an exhaustive technical examination of the unit, detailing its mechanical architecture,
electromechanical properties, material science foundations, and its placement within the
global supply chain of high-efficiency ventilation components. As a dual-inlet, forward-curved
centrifugal blower, this specific model is engineered for applications where high-volume
airflow must be balanced with significant static pressure, all within a compact and
environmentally resilient package."'

Mechanical Architecture and Geometric Fluid
Dynamics

The operational core of the SF146A-E092A3-02 is its impeller, which utilizes a forward-curved
blade configuration. In the hierarchy of centrifugal design, forward-curved blades are
distinguished by their ability to provide high volume flow rates at relatively low rotational
speeds. The geometry of the SF146A-E092A3-02 impeller, measuring exactly $146 \text{
mm}$ in diameter and $150 \text{ mm}$ in axial width, is optimized for the dual-inlet housing
that characterizes this series.' By drawing air from both sides of the blower wheel, the system
maximizes the intake area, reducing entrance losses and allowing for a more uniform velocity
distribution across the blade width.

The physical dimensions are not merely arbitrary but are calculated to provide a specific tip
speed velocity that translates into a rated airflow of $1050 \text{ m}*3\text{/h}$." In fluid
dynamic terms, the forward-curved blades accelerate the air to a high absolute velocity at the
discharge tip. The volute housing, constructed from high-grade polypropylene, then serves as
a diffuser, converting this high-velocity kinetic energy into static pressure.’ This conversion is
essential for overcoming the resistance inherent in complex ductwork, filtration stages, or the
grease filters typical of kitchen hood installations.'

Table 1: Core Mechanical and Geometric Specifications


https://www.sunxfan.com

Parameter Metric Specification Engineering Standard

Model Identifier SF146A-E092A3-02 Manufacturer Proprietary

Impeller Diameter $146 \text{ mm}$ $\pm 0.5 \text{ mm}$
Tolerance

Impeller Axial Width $150 \text{ mm}$ High-Volume Configuration

Blade Type Forward-Curved Multi-Wing Geometry

Housing Type Dual-Inlet Volute Logarithmic Spiral Design

Balancing Grade G4.0 ISO 21940

Airflow Direction Centrifugal / Radial $90"\circ$ Discharge

Weight Class Intermediate Industrial High Power-to-Weight
Ratio

The balancing of the impeller is a critical factor in the longevity and acoustic performance of
the SF146A-E092A3-02. The unit is balanced to a grade of G4.0 according to ISO 21940." This
standard specifies the permissible residual unbalance for rotating rigid rotors. A grade of
G4.0 is significantly more stringent than standard commercial fan balancing, reflecting the
unit's suitability for high-speed continuous operation where vibration could otherwise lead to
premature bearing failure or secondary resonance within the mounting structure.’

Material Science and Environmental Resilience

The selection of materials for the SF146A-E092A3-02 reflects a shift toward advanced
thermoplastics in industrial ventilation. Both the impeller and the housing are manufactured
from polypropylene (PP).! This choice provides several advantages over traditional galvanized
steel or aluminum components, particularly in environments where the air may contain
corrosive elements or high humidity levels.

Polypropylene is characterized by its exceptional resistance to a wide range of chemical
solvents, bases, and acids. In the context of a kitchen hood, where the fan is frequently
exposed to vaporized oils, steam, and cleaning agents, the PP construction ensures that the



unit will not suffer from surface oxidation or deep-seated corrosion." Furthermore, the lower
density of polypropylene compared to metallic alternatives reduces the rotational inertia of
the impeller. This lower inertia allows for quicker acceleration to nominal speed and places
less mechanical stress on the motor during start-stop cycles, thereby extending the service

life of the internal components.’

Table 2: Material Properties and Environmental Ratings

Component Material Thermal/Environmental
Rating
Fan Housing Polypropylene (PP) UV and Chemical Resistant

Impeller Blades

Polypropylene (PP)

High Fatigue Strength

Working Temperature

$-20Mcirc\text{C}$ to
$+50"\circ\text{C}$

Rated for HVAC/R and
Industrial

Storage Temperature

$-25Mcirc\text{C}$ to
$+60Mcirc\text{C}$

Maximum Humidity $95\%$

Humidity Tolerance

Up to $85\%$ Relative
Humidity

Non-Condensing
Environment

Ingress Protection P42 Solid $>1.0\text{mm}$,
Dripping Water
Insulation Class Class F $155Mcirc\text{C}$

Thermal Limit

The thermal capabilities of the SF146A-E092A3-02 are defined by its Class F insulation
rating.! This rating indicates that the motor windings can safely operate at temperatures up to
$155Mcirc\text{C}$. This provides a substantial safety margin for applications where the
ambient air temperature may rise or where the fan must operate at high static pressures,
which can reduce the effectiveness of the self-cooling mechanism provided by the primary
airflow.’ The IP42 rating further clarifies its environmental suitability, protecting the internal
motor components from small solid objects and vertically dripping water, which is common in




condensation-prone ventilation ducts.’

Electromechanical Engineering and External Rotor
Technology

The SF146A-E092A3-02 is powered by an external rotor motor, a design that is fundamentally
different from standard internal rotor induction motors. In an external rotor configuration, the
stator is located at the center, while the rotor revolves around it. This design is particularly
advantageous for fan applications because the impeller can be mounted directly onto the
rotor housing, creating a highly compact axial profile and ensuring that the motor is directly in
the path of the cooling air.

The electrical parameters of the unit are tailored for global compatibility within the
$230\text{V}$ single-phase power envelope. Operating at a rated voltage of $230\text{VAC}$
and supporting both $50\text{Hz}$ and $60\text{Hz}$ frequencies, the SF146A-E092A3-02 is
versatile enough for deployment in international markets.'

Table 3: Detailed Electrical Performance Parameters

Parameter Nominal Value Operating Range /
Tolerance
Rated Voltage $230\text{VAC}$ Single Phase
Frequency $50/60\text{Hz}$ Automatic Compatibility
Input Power $180 \text{ W}$ $\pm 7\%$ Deviation
Rated Current $1.1\text{ A}$ $\pm 7\%$ Deviation
Rotational Speed $1900 \text{ RPM}$ $\pm 50 \text{ RPM}$ (No
Load)
Starting Current $\approx 2.5 \times Application Dependent
| {rated}$
Speed Control Input $0\dots10\text{VDC}$ Analog Modulation
Speed Signal Input PWM Compatible Optional Interface




The motor's duty cycle is rated as S1, which denotes continuous operation.’ This means the
fan can run at its full rated load indefinitely without exceeding its thermal limits, provided it is
operated within the specified ambient temperature range. The life expectancy of the unit is
rated at greater than $40,000$ hours when operating at an ambient temperature of less than
$40"\circ\text{C}$." This longevity is largely attributable to the use of maintenance-free ball
bearings and the efficient thermal management of the external rotor design.

Integrated Control Logic and Speed Modulation

A defining feature of the SF146A-E092A3-02 is its sophisticated speed control interface.
Unlike simpler AC fans that rely on voltage stepping or phase-cut dimming, the
SF146A-E092A3-02 supports a $0\dots10\text{VDC}$ speed signal input.’ This interface
allows for linear, precise modulation of the fan speed from its minimum threshold up to its
$1900 \text{ RPM}$ maximum.’

This capability is essential for modern "Smart Air" environments. For instance, in a residential
kitchen ventilation system, the fan speed can be dynamically linked to sensors that detect
heat, humidity, or airborne pollutants. In industrial cooling, the speed can be modulated based
on the temperature of the power electronics being cooled. This not only optimizes energy
consumption but also significantly reduces the average noise level of the system.

Table 4: Control Interface and Signal Mapping

Wire Color Signal Function Electrical Specification

Brown Line (L) $230\text{VAC},
50/60\text{Hz}$

Blue Neutral (N) AC Return

Yellow-Green Protective Earth (PE) Safety Ground

Red DC Supply (Vcc) Logic Power

Blue (Control) Ground (GND) Signal Reference

Yellow Speed Control Signal $0\dots10\text{V}$ or PWM




White Frequency Generator (FG) Tachometer Output

The inclusion of a Frequency Generator (FG) or tachometer signal (white wire) allows for
closed-loop control. By providing a pulse output proportional to the rotational speed, the
system controller can verify that the fan is spinning at the requested RPM. This is a critical
safety and diagnostic feature; it allows for the detection of a stalled rotor or a bearing failure,
enabling the system to shut down safely before overheating occurs.

Comparative Analysis of the SF146A Product Family

The SF146A designation serves as a base platform for several variations. The -02 model
represents an intermediate power tier, offering a balance between airflow volume and energy
efficiency.

When comparing the SF146A-E092A3-02 with its siblings, such as the -03 model or the
advanced EC (Electronically Commutated) variants, distinct engineering trade-offs become
apparent. The -03 model, for example, increases the power input to $220\text{W}$ to achieve
a higher airflow of $1200 \text{ m}*3\text{/h}$ and a rotational speed of $2200 \text{ RPM}$.
While this provides more capacity, it also results in a higher noise level ($65 \text{ dB(A)}$)
and increased thermal load.

Table 5: SF146A Series Variant Matrix

Model Input Power Rated Airflow | Max Speed Noise Level
Identifier
SF146A-E092A | $180 \text{ $1050 \text{ $1900 \text{ $64 \text{
3-02 Wi$ m}*3\text{/n}$ RPM}$ dB(A)}$
SF146A-E092B | $220 \text{ $1200 \text{ $2200 \text{ $65 \text{
3-03 Wi$ m}*3\text{/n}$ RPM}$ dB(A)}$
EC92-F146-03 | $295 \text{ $1326 \text{ $2100 \text{ $66 \text{
7 Wi$ m}*3\text{/n}$ RPM}$ dB(A)}$
DG140A-A092 | $55\text{ W}$ | $\approx 400 Variable Lower
A2-01 \text{

m}*3\text{/n}$




Aerodynamic Performance Curves and System
Integration

The performance of the SF146A-E092A3-02 is best understood through its
airflow-to-static-pressure relationship. At zero static pressure (free air delivery), the fan
moves $1050 \text{ m}*3\text{/h}$." In real-world applications, the fan must move air through
filters, grilles, and ductwork, all of which create resistance.

Forward-curved centrifugal fans have a characteristic performance curve that includes a
"stable" and an "unstable" region. It is critical for system designers to ensure the operating
point falls within the stable region to prevent aerodynamic surging.! The dual-inlet design
helps stabilize the flow by providing a larger intake area, which effectively flattens the curve
and broadens the range of efficient operation.

Global Manufacturing and Supply Chain Context

The SF146A-E092A3-02 is manufactured by Sunxfan (Foshan Sunwind Electric Co., Ltd.), a
specialized industrial manufacturer based in Guangdong, China. Since its establishment,
Sunxfan has focused on the deep technological integration of fan and motor systems,
operating under the mission "Airflow re-encoded, Energy Re-defined."

The company distinguishes itself as a professional manufacturer achieving integrated R&D
across motors, electronic control, and fluid dynamics. This vertical integration allows for
proprietary innovations that Sunxfan claims can achieve up to a 15% reduction in equipment
size and a 5dBA noise reduction compared to traditional designs. Sunxfan's manufacturing
processes are ISO9001-certified, and their products carry essential global safety
certifications.

Table 6: Manufacturer Profile and Certification Framework

Parameter / Certification Detail / Authority Scope
Manufacturer Sunxfan (Foshan Sunwind Integrated R&D and
Electric) Manufacturing
Location Foshan, Guangdong, China Industrial Fan/Motor
Cluster
1ISO 9001 International Quality Management
System




CE Marking European Union Safety and Environmental
Protection

CcccC China Compulsory Safety
Certification

UL Certification United States Safety Standards
Compliance
R&D Focus Motor, Control, & Fluid Integrated System
Dynamics Solutions

Strategic Applications and Industry Scenarios

The versatility of the SF146A-E092A3-02 allows it to serve as a critical component in a diverse
array of sectors, from high-end residential appliances to complex industrial infrastructure.

Residential and Commercial Kitchen Ventilation

In kitchen hoods, the SF146A-E092A3-02 provides the necessary "lift" to capture steam,
smoke, and grease. The polypropylene material is a strategic choice for this application, as it
is easy to clean and resists the corrosive nature of grease buildup.'

Industrial Power Electronics Cooling

As power densities increase in electronics—such as in wind power converters and solar
inverters—the need for reliable cooling becomes paramount. Sunxfan's integrated design
ensures these fans can provide guaranteed heat dissipation for key components of power
equipment.

HVAC and Fresh Air Systems

In modern buildings, the trend toward energy efficiency has led to the use of restrictive
filtration systems. The centrifugal design of the SF146A-E092A3-02 allows it to push air
through these barriers, ensuring that building fresh air requirements are met efficiently.

Installation Guidelines and Maintenance Protocols

To ensure the long-term reliability of the SF146A-E092A3-02, proper installation and
maintenance are essential.

e Mechanical Mounting: The fan should be mounted on a rigid, vibration-resistant



surface. The unit generates minimal vibration due to its G4.0 balancing grade.’

e Electrical Integration: Wiring must follow the color-coded signal mapping (Table 4).
Shielded cabling is recommended for speed control signals to prevent electromagnetic
interference.

e Maintenance Schedule: Periodic inspections are recommended every 6 to 12 months in
high-grease or dust environments to check for impeller debris buildup, which could
impact balancing and bearing life.’

The high life expectancy of over $40,000$ hours is a testament to the build quality,
supported by Sunxfan's endurance testing data (reaching up to 80,000+ hours in laboratory
settings).

Final Engineering Summary

The SF146A-E092A3-02 centrifugal fan by Sunxfan is a highly optimized electromechanical
solution for contemporary air movement challenges. Its combination of advanced material
science (polypropylene construction), efficient motor design (integrated external rotor
technology), and sophisticated control interfaces (0-10V/PWM) makes it a versatile tool for
engineers across the HVAC, industrial, and power electronics sectors.

By delivering a robust $1050 \text{ m}*3\text{/h}$ of airflow with the ability to overcome
significant static pressure, the SF146A-E092A3-02 satisfies the requirements of
high-performance ventilation systems while adhering to global energy efficiency and safety
standards.
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