Running a Bathroom Fan 24/7: A Comprehensive Analysis of
Safety, Cost, and Efficiency

Introduction: The Universal Quest for Perfect Bathroom
Maintenance

The persistent challenges of humidity, unpleasant odors, and mold growth in the
bathroom are common problems for every homeowner. The desire to prevent these
issues and maintain a pleasant environment is entirely natural, leading many to
consider an intuitive solution: running the bathroom exhaust fan 24 hours a day. At
first glance, this appears to be a simple and effective strategy, seemingly capable of
solving all problems through continuous air circulation.

However, this report aims to clarify that such a strategy of constant operation is not
only inefficient and costly but also poses serious, documented safety risks. The core
thesis of this report is that continuous operation of a standard bathroom exhaust
fan is not recommended, and safer, more economical, and more efficient
alternatives exist.

To answer the user's fundamental questions, this report will provide an in-depth
analysis centered on four key pillars. First, from a safety perspective, we will analyze
the fire hazards and mechanical stress that arise from prolonged use. Second, from a
cost perspective, we will precisely calculate the actual electricity costs, including the
effects of progressive tariffs, to visualize the economic burden. Third, from an
efficiency perspective, we will evaluate the practical effectiveness of 24-hour
operation through the scientific principles of ventilation. Finally, we will present
modern technologies and recommended usage practices that can fundamentally
solve all these issues. Through this comprehensive analysis, the user will gain the
professional insight needed to make the most informed decision based on data.



Part 1: The Critical Safety Dimension: Fire Risk and Mechanical
Stress

The most serious and primary consideration regarding running a bathroom exhaust
fan 24/7 is safety, specifically the risk of fire. This is not a mere apprehension but a
tangible threat consistently warned against by fire authorities and product
manufacturers.

The Clear Conclusion of Fire Safety Experts

The consensus among fire departments is that prolonged use of an exhaust fan can
cause the motor to overheat, becoming a direct cause of fire." An official from the
Daegu Fire Safety Headquarters' fire investigation team stated that the majority of
past fan-related fire incidents originated from long-term operation.’ Similarly, the
Jeonju Deokjin Fire Station has urged caution against excessive use, citing a case of a
fire in a motel bathroom fan.? This reminds us that an exhaust fan is not just a
ventilation device but an electrical appliance that can cause severe property damage
and personal injury if used improperly.

The Reality Shown by Statistics

This risk is supported by concrete statistics. According to data from the National Fire
Data System, fires caused by exhaust fans are a consistent occurrence, with 149
incidents (1.6 billion KRW in property damage) in 2018 and 159 incidents (2.0 billion
KRW in property damage) in 2019.° This indicates that such accidents are by no means
rare and represent a realistic danger that can happen around us at any time. Real-life
cases, such as the fire at a Jeonju motel and a commercial building in
Jeonggwan-eup, clearly demonstrate how an overheated fan can lead to an actual
fire.!



The Mechanism of a Motor Fire: A Vicious Cycle

A fan fire is not an accidental event but the result of a predictable mechanical and
electrical process. The process follows a vicious cycle:

1. Stage 1: Accumulation of Fuel (Dust and Lint)

By its operational nature, an exhaust fan sucks in air along with fine particles like

dust, hair, and lint.6 Over time, this combustible debris accumulates inside the

fan, especially around the heat-generating motor housing and between the
blades, acting as a form of 'fuel'1
2. Stage 2: Formation of an Ignition Source (Motor Overheating)

Continuous, long-term operation is the primary cause of motor overheating.

Overheating typically occurs through two main pathways:

o Mechanical Causes: This is the most common path. Inside the motor, there
are bearings and lubricant (grease) that help the rotating shaft turn smoothly.
When operated non-stop for 24 hours, this lubricant can dry out or degrade,
losing its effectiveness.” Without proper lubrication, friction in the bearings
increases dramatically, and this frictional heat is transferred through the
motor shaft to the entire motor. Furthermore, an aged and worn-out rotating
shaft may fail to turn properly, leading to overload and heat generation as it
struggles to rotate.” This heat can eventually rise to a level that melts the
insulation coating of the motor windings.

o Electrical Causes: The copper wires (windings) inside the motor are coated
with a synthetic resin insulator. When exposed to continuous heat, this
insulator undergoes 'thermal degradation,' becoming brittle.” A degraded
insulator loses its insulating properties, eventually allowing the internal copper
wires to touch, causing a short circuit that generates immense heat and
sparks.

3. Stage 3: Ignition and Fire

The fire starts when the high temperature from the overheated motor or sparks

from a short circuit ignites the 'fuel'—the accumulated dust from Stage 1.1 Once

ignited, the fire can quickly spread to the fan's plastic body and ceiling materials,
leading to a major blaze.

The Crucial Difference Between Recommended and Maximum Permissible Usage
Time



Various sources suggest different recommended usage times, such as 15-20 minutes
or 2-3 hours, which can be confusing. This is because the standards differ based on
the purpose of use, and it is crucial to distinguish between them clearly.

e Optimal Usage Time (For Post-Shower Moisture Removal): This is the time
required to achieve the fan's primary purpose in specific situations of rapidly
increased humidity, such as immediately after a shower. In this case, operating
the fan for 15 to 30 minutes is sufficiently effective.®

e Maximum Permissible Time (Safety Limit): From a fire prevention standpoint,
this is the maximum time the fan can be operated continuously at one time. Most
fire authorities and experts define this limit as within 2-3 hours.' Exceeding this
time continuously accelerates motor overheating and shortens its lifespan,
exponentially increasing the risk of fire.

The Role of Maintenance and Aging

The risk of fire is significantly higher in older, poorly maintained fans. Neglecting
regular cleaning is akin to continuously supplying ‘fuel’ for a fire, and product aging is
a direct cause that hastens mechanical and electrical failures of the motor.*

The Existence and Limitations of Safety Devices

Some newer fans are equipped with a thermal fuse that automatically cuts off power
if the temperature around the motor coil exceeds a certain level (e.g., 130°C)."
However, this is merely a last-resort safety device for emergencies, not a license for
24-hour continuous use. This fuse can also fail, and relying solely on this device while
overworking the fan is a very dangerous gamble. In contrast, the latest smart
multi-function fans feature much more layered and sophisticated safety systems."™

In conclusion, from a safety perspective, leaving a bathroom exhaust fan on 24/7 is an
action that must be absolutely avoided. It carries a statistically proven fire risk, which
can lead to the worst outcomes when combined with mechanical wear from



prolonged use and a lack of cleaning.

Part 2: Real-World Cost Calculation: An Economic Analysis of

24-Hour Use

The cost of running a bathroom exhaust fan 24/7 should not be evaluated solely based
on the fan's low power consumption. The actual cost must be approached through
the concept of '"Marginal Cost,’ which fluctuates in conjunction with a household's
total electricity usage. This is due to the progressive tariff system applied to

residential electricity rates in Korea.

Identifying the Power Consumption of Your Fan

Before calculating the cost, it is important to know the power consumption (in Watts,
W) of your current fan. Fans can vary significantly in power consumption depending

on their type.

Table 1: Power Consumption Profile of Common Bathroom Exhaust Fans

Fan Type

Typical Power Consumption
(W)

Key Features & Example
Models

AC Motor Fan

Standard AC Motor Fan 14W ~ 24W The most common type. Low
initial purchase cost. ™
Low-Power/High-Efficiency OW ~ 12W Models with improved power

efficiency over standard
types. 1

Premium BLDC Motor/Smart
Fan

2W ~ 10W (in ventilation
mode)

Highest energy efficiency, low
noise, multi-functional. e.g.,

HIMPEL Hugent. "

Most older or standard-issue fans are likely to be standard AC motor products with a




consumption of around 15W. For this analysis, we will use a 15W standard fan as our
baseline.

Understanding the Residential Progressive Tariff Structure

Residential electricity rates (low-voltage standard) have a 3-tier progressive structure
where the unit price per kWh increases with usage. This means the more electricity
you use, the more you pay per unit, and the cost of the additional power from the fan
will vary greatly depending on which tier it falls into."™

e Other Seasons (Jan 1 - Jun 30, Sep 1 - Dec 31)
o Tier 1: Up to 200 kWh (approx. 120 KRW/kWh)
o Tier 2: 201 ~ 400 kWh (approx. 214.6 KRW/kWh)
o Tier 3: Over 400 kWh (approx. 307.3 KRW/kWh)
e Summer (Jul 1- Aug 31)
o Tier 1: Up to 300 kWh (approx. 120 KRW/kWh)
o Tier 2: 301 ~ 450 kWh (approx. 214.6 KRW/kWh)
o Tier 3: Over 450 kWh (approx. 307.3 KRW/kWh)

In addition to this energy charge, the final bill includes a basic charge, a
climate/environment charge (9 KRW/kWh), a fuel cost adjustment charge (5
KRW/kWh), VAT (10%), and an Electric Power Industry Basis Fund (3.7%)."”

The Actual Monthly Cost of 24-Hour Operation

The monthly electricity consumption of a 15W fan running continuously for a month (30 days)
is:

15Wx24hours/dayx30days/month=10,800Wh=10.8kWh

The actual billed cost for this additional 10.8kWh of usage changes dramatically depending on
where it is added to the total monthly consumption. The table below precisely calculates the
additional monthly cost for households with different electricity usage patterns when a 15W
fan is operated 24/7, based on the "Other Seasons" tariff.

Table 2: Estimated Monthly Additional Cost for 24/7 Operation of a 15W Fan



(Progressive Tariff Applied)

Scenario Household's Existing Tariff Tier Applied to Net Estimated

Monthly Usage Fan's Extra 10.8 kWh Monthly Additional
Cost from Fan

A (Low 180 kWh Tier 1 (120.0 Approx. 1,700 KRW

Consumption KRW/kWh)

Household)

B (Average 290 kWh Tier 2 (214.6 Approx. 2,800 KRW

Consumption KRW/kWh)

Household)

C (High 395 kWh Tier 2 + Tier 3 (214.6 Approx. 3,500 KRW

Consumption + 307.3 KRW/KWh)

Transition

Household)

D (High 450 kWh Tier 3 (307.3 Approx. 4,100 KRW

Consumption KRW/kWh)

Household)

The costs above are approximations that include the energy charge,
climate/environment charge, fuel cost adjustment charge, and related taxes/funds,
excluding changes in the basic charge.

The key takeaway from this table is clear. The cost of running a fan 24/7 for a

low-consumption household (A) is about 2.4 times less than for a high-consumption
household (D). Many people assume the cost is negligible due to the fan's low power

consumption, but for households already in the upper tiers of the progressive system,
it becomes a significant additional expense.

The Easily Overlooked 'Hidden Energy Cost'

The economic loss from 24-hour fan operation doesn't end with the direct costs on
the electricity bill. A bigger problem is the hidden cost of reduced heating and
cooling efficiency.



In winter, you pay to heat your home. Continuously running an exhaust fan constantly
expels this warm air to the outside. Depending on the home's insulation, cold outdoor
air will infiltrate to replace it, lowering the indoor temperature and forcing the heating
system to work more often and for longer to compensate.?® The opposite happens in
summer. You are throwing out the expensively cooled air and drawing in hot, humid
outdoor air, which overloads the air conditioning system.

While the fan itself may only consume 15W, if it causes a 1500W heater or air
conditioner to run extra, the actual energy waste could be 100 times greater. This is a
critical factor that severely undermines the economic viability of a 24-hour ventilation
strategy.

Part 3: The Science of Air Exchange: Deconstructing Ventilation
Efficiency

It is necessary to analyze whether running a bathroom exhaust fan 24/7 is an efficient
ventilation method from a scientific standpoint. The short answer is that this is a
classic case of "too much of a good thing," where efficiency plummets after a certain
goal is achieved, potentially leading to negative consequences.

The Primary Goal of Ventilation: Rapid Moisture Removal

The most important and primary goal of bathroom ventilation is to quickly exhaust the
surge of water vapor that occurs immediately after a shower or bath.” The humidity in
a bathroom right after a shower can soar to over 80%, the optimal condition for mold
growth.” The core role of the exhaust fan is to rapidly resolve this "acute
high-humidity" state.

The 'Effective Ventilation Window' and the Law of Diminishing Returns

According to numerous studies and building hygiene guidelines, running an exhaust



fan for about 30 minutes after a shower is sufficient to lower the bathroom's
humidity to a safe level (below 60% relative humidity) that inhibits mold growth.’ This
30-minute period is the 'Effective Ventilation Window.'

The problem begins after this window closes. Once the bulk of the moisture has been
removed, continuing to run the fan to eliminate the minimal remaining moisture is
extremely inefficient. This is analogous to the 'Law of Diminishing Returns' in
economics. It's like trying to water a single potted plant with a giant fire hose—the
effect gained (additional moisture removal) becomes negligible compared to the
energy input (electricity).

Negative Consequences of Excessive Ventilation

Beyond mere inefficiency, excessive ventilation leads to several negative side effects.

1. Energy Waste (Increased Heating/Cooling Load): As pointed out in Part 2,
24-hour ventilation is the act of continuously discarding the indoor air that you
have paid to make comfortable (heated or cooled). This is a direct cause of
increased overall heating and cooling costs.*

2. Negative Pressure and Backdraft Phenomena: Modern apartments and
houses are increasingly built with airtight structures to improve insulation. In such
an environment, continuously operating only an exhaust fan can create a state of
'negative pressure,’ where the indoor air pressure is lower than the outdoor
pressure. In this case, air will try to enter the home through the easiest path,
which can cause unexpected problems. In apartments with shared ductwork,
food smells or cigarette smoke from other units can backdraft through their
exhaust vents and into your home.” In severe cases, exhaust gases from a boiler
or gas water heater could be drawn back into the home, posing a risk of carbon
monoxide poisoning.

3. Intake of Pollutants: For every bit of indoor air that is exhausted, an equal
amount of outdoor air must replace it. If this makeup air is drawn from
undesirable locations such as a garage, a dusty attic, or polluted outdoor air, it
can paradoxically lead to a decline in indoor air quality.

The Right Ventilation Strategy for a Healthy Home



Running a fan 24/7 is an approach that attempts to solve one problem (bathroom
moisture) but ends up creating bigger ones. The correct ventilation strategy should
vary depending on the nature of the problem.

e Targeted Ventilation: This involves using the exhaust fan in a specific area
during an 'event' that generates a high concentration of moisture or pollutants,
such as showering or cooking.” This is the most efficient way to eliminate the
source of the problem immediately.

e Whole-House Air Exchange: For managing chronic humidity or improving overall
indoor air quality, it is far more effective and energy-efficient to open windows for
cross-ventilation 2-3 times a day for 10 to 30 minutes each time, rather than
continuously running one small fan.” This is the method commonly recommended
by building experts to prevent condensation and maintain a healthy indoor
humidity level (40-60%).%

In conclusion, the user is attempting to solve two different problems with a single,
blunt tool. The first is the ‘acute high-humidity' problem after a shower, and the
second is the 'chronic low-level moisture/odor' problem. The optimal solution for the
first problem is short, powerful, targeted ventilation. The optimal solution for the
second is managing the entire home's environment through strategic whole-house
ventilation. Running a fan 24/7 is an unsuitable solution for both.

Part 4: The Proactive Approach: Maintenance and Device
Lifespan Management

Preventive maintenance is not an option but a necessity for ensuring the long-term
performance and safety of a bathroom exhaust fan. Harsh conditions like 24-hour
operation shorten the device's lifespan and increase safety risks, making proper
management even more critical.

Maintenance as a Core Safety Requirement



Cleaning the exhaust fan is not just a household chore for hygiene or performance
improvement; it is a key safety procedure to prevent the fire risks detailed in Part 1.
Dust accumulated around the motor acts as kindling in the event of a fire, so removing
it regularly is equivalent to eliminating a potential ignition source.’

Step-by-Step Cleaning Guide

For safe and effective fan cleaning, it is important to follow these steps:

1. Safety First: Power Off: Before starting any work, you must turn off the
corresponding circuit breaker to completely cut off the power.?” Simply turning
off the switch is insufficient and this is the most crucial first step to prevent
electric shock.

2. Remove the Cover: Most fan covers (grilles) can be easily removed by pulling the
clips on both sides or by gently pulling it downwards.

3. Wash the Cover: Wash the removed cover with a neutral detergent and water,
then dry it completely.

4. Clean the Interior (Caution): This is the most critical step. Never spray water
directly into the fan with a showerhead.’ Water getting into the motor can
cause a short circuit or electrical leakage, leading to immediate failure or fire. The
safest and most effective method is to
wrap a wet wipe around the end of a wooden chopstick and carefully wipe
away the dust from the fan blades and the inside of the housing.'® Be careful not
to touch the motor area as much as possible. For stubborn grime, applying a
small amount of toothpaste can be effective.

5. Dry and Reassemble: After cleaning the interior, ensure it is completely dry
before reattaching the cover and turning the circuit breaker back on to restore
power.'®

Maintenance Frequency

While it depends on usage frequency, it is generally recommended to perform a
thorough cleaning once every 6 to 12 months.’



The Hidden Cost of Neglect: Shortened Lifespan

Running an exhaust fan continuously for 24 hours puts immense stress on the
machine, dramatically shortening its lifespan. While the average lifespan of a typical
household fan is 3-5 years, continuous operation can reduce this to just 1-2 years."
This leads to the additional economic burden of having to repeatedly replace an
inexpensive appliance, further increasing the Total Cost of Ownership of a 24-hour
operation strategy.

Repair vs. Replace: The Clear Signs of Failure

If your fan exhibits any of the following signs, it is a warning that its life is over and a
potential safety hazard. You should consider replacing it immediately.

e Loud, unusual noises (grinding, rattling): This indicates bearing damage or an
internal obstruction, as described in Part 1. It could be a precursor to mechanical
overheating that leads to a fire.®

e Noticeably weaker suction: This is a sign that the motor's power has weakened
or the exhaust duct is clogged.

e Malfunction or intermittent operation: This likely indicates a failure in the motor
itself or an issue with the internal wiring.

e A burning smell from the fan itself: This is the most dangerous sign, indicating
that the motor is overheating and burning out. Stop use immediately and cut the
power.

Thus, maintenance, lifespan, and safety are a tightly interconnected triangle. Poor
maintenance leads directly to a shortened device lifespan and increased safety risks.
Therefore, an unusual noise from the fan should not be dismissed as a mere
‘annoyance' but recognized as a 'fire risk signal due to bearing damage,' prompting
immediate action.

Part 5: The Evolution of Ventilation: Smart Technology as the



Definitive Solution

The analysis so far has clearly shown why running a standard, ‘'dumb’ exhaust fan 24/7
is a poor choice. So, what is the fundamental solution? The answer lies not in using
the fan 'longer,’ but in using it 'smarter. Modern smart technology offers innovative
solutions that render the user's concerns moot.

The Motor Makes All the Difference: AC vs. BLDC

The heart of an exhaust fan is its motor. The type of motor used fundamentally
determines its energy efficiency, noise level, and durability.

e AC (Alternating Current) Motor: Used in most standard, low-cost fans. It has a
simple structure and is inexpensive, but it has low energy efficiency, is noisy, and
has a relatively short lifespan due to wearable parts (brushes).*

e BLDC (Brushless Direct Current) Motor: This technology has become the new
standard for premium home appliances. It lacks wearable brushes, making it
highly durable and suitable for high-speed rotation. It boasts significantly
higher energy efficiency and remarkably lower noise compared to AC
motors.” It is the core technology of modern smart fans and offers far superior
performance in the long run.

The Advent of Smart Multi-Function Fans

The latest products, known as 'multi-function fans' or ‘'smart fans,' are more than just
simple ventilation devices; they are closer to a 'Bathroom Climate System' that
integrally manages the bathroom environment. The '‘Hugent' series from HIMPEL, the
market leader in Korea, is a prime example of this smart technology.”

e Automatic Operation: This is the core function of a smart fan. Built-in
temperature and humidity sensors monitor the bathroom environment in
real-time. When humidity rises above a set point due to showering, the ventilation
function activates automatically and stops on its own once a comfortable state is



restored.” This is the perfect solution that achieves maximum efficiency by
operating precisely when needed and for as long as needed, without any user

intervention.

e Multi-Functionality: These products offer various convenient features beyond

simple ventilation.

o Heating Function: A PTC heater warms the bathroom in cold winters,
protecting the health of the elderly and children."

o Drying/Dehumidifying Function: A powerful airflow quickly dries wet
bathroom floors and walls after a shower, preventing mold growth at the

source.”

o Hair & Body Dryer: A strong, warm breeze can be used to dry hair or the

body.*

o Air Purification: Some models are equipped with a plasma ionizer to remove
airborne bacteria and odor particles.*°
e loT (Internet of Things) Connectivity: They connect with smart home platforms
like LG U+ Smart Home or Samsung SmartThings . This allows users to remotely
control the fan, set schedules, and monitor the bathroom's condition from

anywhere via a smartphone app.*

e Overwhelming Safety and Design: They employ a 5-stage safety system
(waterproofing, current fuse, bimetal, temperature sensor, thermal fuse) to
minimize fire risk.”” They also come standard with a
motorized damper that opens only when the power is on, completely blocking
backdrafts of outside air, odors from other homes, and insects."

Comparative Analysis: Standard vs. Timer vs. Smart Fans

To help users make a rational decision, the following table compares the three types

of fans.

Table 3: Comprehensive Comparison of Fan Types

Category

Standard Fan

Timer-Equipped Fan

Smart Multi-Function
Fan (IoT)

Control Method

Manual On/Off

Auto-Off after set
time

Automatic On/Off via
humidity/temp
sensors, remote




control

Energy Efficiency

Low (AC Motor)

Low (AC Motor)

Very High (BLDC
Motor, optimal
operation)

Ventilation Effect

Varies greatly by user

Good if set to proper
time

Optimal (operates
precisely when
needed)

Safety (Fire)

High Risk (from long
use)

Medium (prevents
overuse)

Very Low Risk
(multiple safety
devices, auto-off)

Backdraft
Prevention

Poor (Mechanical
Damper)

Poor (Mechanical
Damper)

Excellent
(Motorized Damper)

Initial Purchase
Cost

Very Low (10-30
UsD)

Low (30-80 USD)

High (300+ USD)

Long-Term High (electricity + Medium Very Low
Operating Cost replacement + HVAC
loss)
Convenience Low Medium Very High (Fully
Automatic)
Expected Lifespan Short Moderate Long

(High-durability
BLDC motor)

The high initial cost of a smart fan (in the 300-500 USD range) can be daunting.”’
However, it can be reinterpreted not as a mere expense, but as a rational investment

with a clear

Return on Investment (ROI) in the long term. This return is composed of 1) direct
electricity savings from the BLDC motor and optimal operation, 2) indirect heating and
cooling savings by preventing over-ventilation, 3) savings on repeated replacement
costs due to a long lifespan, and 4) the intangible value of fire prevention and

unparalleled convenience.




Ultimately, a smart fan represents a paradigm shift in the relationship between the
user and the bathroom environment, moving from ‘reactive response' to 'proactive
management.' Instead of flipping a switch after a problem arises, the system
autonomously maintains an optimal state.

Part 6: Expert Recommendations: A Phased Strategy for the
Optimal Bathroom

Synthesizing all the analysis, we present a practical, phased implementation strategy
tailored to the user's budget and current situation, categorized into ‘Good,' 'Better;’
and 'Best' tiers. This is designed to help every user find an improvement plan they can
implement immediately.

Tier 1 (Good): Optimize Your Current System (Cost: $0)

This method involves improving usage habits and maintenance with your existing
standard fan to minimize risks and increase efficiency.

e Action Plan:

1. Strictly Adhere to the '30-Minute Rule'": Make it a habit to run the fan for
exactly 30 minutes after a shower or bath and then turn it off.’ This may
require setting a timer or conscious effort.

2. Respect the Maximum Usage Time: Under no circumstances should the fan
be operated for more than 2-3 hours continuously.' This is the bottom line
for fire prevention.

3. Regular Cleaning: As guided in Part 4, be sure to clean the inside of the fan
at least once every 6 months to eliminate fire hazards.®

4. Use Alternative Solutions: For chronic odor issues, do not rely solely on the
fan. Address the root cause by cleaning drains with baking soda and vinegar,
for example.'

Tier 2 (Better): High-Impact, Low-Cost Upgrade (Cost: $20 - $80)



This is the most cost-effective approach, investing a small amount to maximize
convenience and safety.

e Action Plan (Choose one):

1. Install a Timer Switch: Replace the current standard switch with a
mechanical or electronic timer switch. This is the most effective low-cost
upgrade to enforce the '30-minute rule.’

2. Replace with a Timer-Equipped Fan: When your current fan becomes old
and needs replacement, choose a model with a built-in timer. Recently,
reasonably priced fans with built-in timers or basic humidity sensors have
become available.

Tier 3 (Best): The Definitive Long-Term Solution (Cost: $300+)

Although the initial investment is high, this is the ideal method that completely solves
all issues of safety, efficiency, cost, and convenience.

e ActionPlan:

1. Invest in a Smart Multi-Function Fan: Install a multi-function smart fan like
the HIMPEL Hugent.®

2. Justify the Investment: This is not just a purchase but a wise investment
that secures your family's safety and health, as well as long-term economic
benefits. This single decision can free you from all the problems discussed in
this report: fire risk, excessive electricity bills, inefficient ventilation, and the
inconvenience of frequent replacements. It is the practice of the 'Buy it once,
buy it right' philosophy.

This phased approach provides the flexibility for users to choose the most
appropriate solution for their situation. From free improvements that can be
implemented immediately to a reasonable compromise and the ultimate ideal, all
options are paths toward a safer and more pleasant bathroom environment.

Conclusion: From Continuous Operation to Intelligent Control



This report has provided a multi-faceted, in-depth analysis to arrive at a clear
conclusion for the question, "Is it okay to leave the bathroom exhaust fan on all day?"
Running a standard bathroom exhaust fan 24/7 is extremely dangerous from a
safety standpoint, wasteful economically, and irrational in terms of ventilation
efficiency.

The key findings can be summarized as follows:

e Safety: Prolonged continuous operation, combined with dust accumulation,
creates a statistically proven fire hazard. The recommended maximum continuous
usage time should not exceed 2-3 hours.

e Cost: The fan's low power consumption generates non-negligible additional costs
when combined with a progressive tariff system, with the burden increasing
exponentially for high-consumption households. The 'hidden energy cost' from
exhausting heated or cooled air is also substantial.

e Efficiency: The core of ventilation is the rapid removal of moisture within 30
minutes after a shower. Continuous operation beyond this point falls into a
‘diminishing returns' zone where efficiency drops sharply.

In conclusion, the direction for solving the problem must shift from running the fan
'longer’ to controlling it ‘smarter.’

By establishing proper usage habits, performing regular maintenance, utilizing simple
tools like timers, or ultimately investing in sensor-based automated smart technology,
users can move away from the inefficient and dangerous strategy of ‘constant
operation.' This will free them from the burden of constant worry and management,
allowing them to achieve a truly comfortable and safe bathroom environment where
the system maintains an optimal state on its own.
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