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Power wheelchairs are essential for mobility, but bariatric users face significant limitations with traditional gel-acid batteries.

Key Issues:

• Increased weight demands on batteries.

• Higher energy consumption required.

• Compromised operational range, reduced maneuverability, and diminished reliability.

• Impact on independence and quality of life.

• Complex interplay of heightened power demands, accelerated battery degradation, and practical barriers to mobility and transport

Introduction & Overview
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The Challenge for Bariatric Power Wheelchair Users



• To investigate and highlight the significant advantages of Lithium Iron Phosphate (LiFePO4) battery technology.

• LiFePO4 offers compelling benefits:

• Superior energy density.

• Markedly longer cycle life (2,000 – 5,000 cycles vs. 300 – 700 for lead-acid).

• Considerable reduction in overall battery weight.

• Ultimate Goal: Empower the design of more durable, dependable, and feature-rich power wheelchairs, substantially enhancing mobility 
and quality of life for bariatric individuals
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Our Purpose: A Transformative Solution



• Historically: Sealed Lead-Acid (SLA) batteries (AGM and Gel types) were standard due to robustness, cost-effectiveness, and established 
track record. Many existing wheelchairs in Oceania-Pacific still use these.

• Accelerating Global Shift: Rapid adoption of lithium-ion batteries, including LiFePO4, in newer models.

• Driving Factors: User demand for lighter, more efficient, and longer-lasting power sources. For bariatric users, these are necessities.

• Regulatory Acknowledgment: Standards Australia's adoption of ISO 7176-31:2023 for lithium-ion battery systems in wheelchairs.
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Current Landscape: Evolution of Power Wheelchair Battery Technology



Understanding Bariatric Mobility Needs
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Weight Distribution and Stability

• Anterior Weight Distribution

• Anterior Instability

• Necessity

Transportation Barriers

• Exceeding Weight Capacity

• Exceeding Width

• Manual Wheelchairs

Household Egress

• Doorway Widths

Secondary Diagnoses and Conditions

• Long-term obesity is associated with conditions like lymphedema, 
cellulitis, lipoma, and panniculus.

• These profoundly influence wheeled mobility decisions, equipment 
selection, and seated postures.

• Example: Panniculus can limit functional seat depth, forcing 
anterior pelvic rotation.

Impact on Autonomous Mobility and Occupational Participation

• These compounding challenges directly impede autonomous mobility and limit 
occupational participation.

• Physical environment and difficulty transporting the device are primary 
barriers to daily engagement.

• Battery Connection: The inherent weight of traditional lead-acid batteries 
significantly contributes to these transportation and stability problems, 
limiting practical mobility.

Unique Challenges and Considerations
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LiFePO4 Battery Technology: Core Advantages 
Technical Superiority: A Comprehensive Comparison

Characteristic LiFePO4 Battery Lead-Acid Battery (Gel/AGM)

Nominal Operating Voltage 3.3V 2V

Energy Efficiency 95% 60%

Charge Efficiency ~96.465% (pulse charge) ~90-90.5% (pulse charge)

Cycle Life 2,000 – 5,000 cycles (>123,000 
microcycles)

300 – 700 cycles (21,000-72,000 
microcycles)

Charge Time <2 hours 8 hours

Self-Discharge Rate 8%/Month 20%/Month

Terminal Voltage Stability (Discharge) Very stable, drops only near cut-off Drops quickly, especially with high current

Capacity Retention (High Current) Retains up to 80% capacity Implied lower retention

Internal Resistance Lowest (~3 mΩ) Higher

Weight Significantly lighter Heavier

Safety/Thermal Stability Enhanced thermal stability, "Good" 
security

"Good" security



• Consistent Power Delivery

• Higher nominal voltage, energy efficiency, charge efficiency, and stable discharge 

voltage ensure reliable and consistent power.

• Minimized Energy Loss

• Lowest internal resistance (~3 mΩ) reduces energy loss as heat, leading to more 

usable power and less thermal stress.

• Enhanced Reliability and Safety

• Consistent performance reduces risk of unexpected slowdowns, and less heat 

generation contributes to overall system longevity and safety.

Key Takeaways on Technical Superiority:



• Extended Operational Range: Higher usable capacity and superior energy density directly translate into longer travel distances per 
charge.

• Impact for Bariatric Users: Critical for maintaining independence and confidently engaging in community activities without range 
anxiety.

• Consistent Power Output: LiFePO4 batteries maintain a more stable voltage throughout their discharge cycle, unlike lead-acid 
batteries.

• Impact for Bariatric Users: Ensures consistent motor performance, providing steady power and speed until nearly depleted. Vital for 
safe and effective maneuverability under varying loads.

• Rapid & Opportunity Charging: LiFePO4 can be fully charged in less than 2 hours (vs. 8 hours for lead-acid). They are also less 
susceptible to damage from partial charges.

• Impact for Bariatric Users: Transforms user experience from constant monitoring to empowered independence, allowing confident 
engagement in daily occupations without prolonged downtime.

Translating Technology into Bariatric 
User Benefits 
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Enhanced Performance: Range and Power Consistency



• Weight Reduction: LiFePO4 batteries are considerably lighter than lead-acid batteries of equivalent capacity.

• Impact for Bariatric Users: While user weight is dominant, a lighter battery contributes to a lighter overall wheelchair, significantly 
improving maneuverability and, crucially, enhancing transportability. This directly addresses a main barrier: difficulty transporting 
the mobility device.

• Advanced Battery Management Systems (BMS): LiFePO4 batteries integrate sophisticated BMS for optimal performance, longevity, 
and safety.

• Impact for Bariatric Users: BMS monitors voltage, current, and temperature, contributing to greater reliability and protection 
against overcharging/discharging, vital for user safety and device durability.
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Improved Features: Weight Reduction and Advanced Management



• Extended Cycle Life: LiFePO4 offers significantly more charge-discharge cycles (2,000-5,000 vs. 300-700 for lead-acid) and tolerates 
deeper discharges.

• Impact for Bariatric Users: Dramatically reduces frequency of battery replacement. With proper maintenance, LiFePO4 can last 5-10 
years (vs. 1-2 years for SLA).

• Reduced Strain on Wheelchair Components: The lighter weight of LiFePO4 batteries contributes to reduced strain on the 
wheelchair's drive components, potentially extending the lifespan of motors and mechanical parts.

• Long-Term Cost Savings: While LiFePO4 batteries have a higher initial cost, their significantly longer lifespan and higher efficiency 
lead to substantial long-term cost savings.

• Data Point: Median lifespan of lead-acid power wheelchair batteries is only 22.3 months, with 88.2% replaced by the end of the 
third year.

• Impact for Bariatric Users: The investment in LiFePO4 pays off by drastically reducing replacement frequency and associated 
maintenance costs, shifting from "expensive" to "economical and dependable" over the device's lifespan.
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Superior Durability & Longevity: Reliability and Cost-Effectiveness



12

LiFePO4 Technical Advantage Direct Benefit for Power Wheelchair Impact for Bariatric User

Higher Energy Density & Usable 
Capacity

Extended operational range (longer travel 
distance per charge)

Greater independence, reduced range anxiety, increased 
participation in community activities.

Lighter Weight Improved wheelchair maneuverability, enhanced 
transportability, reduced strain on drive 
components.

Easier travel, reduced physical burden for 
caregivers/users during transport, potential for wider 
access to transportation options, improved navigation in 
varied environments.

Significantly Longer Cycle Life Drastically reduced frequency of battery 
replacement, longer overall device lifespan.

Lower long-term costs, less disruption to daily life, 
enhanced reliability, greater peace of mind.

Faster Charging Times Reduced downtime for charging Greater convenience, more spontaneous use, increased 
flexibility in daily routines.

Stable Terminal Voltage & 
Consistent Power Output

Predictable and consistent motor performance 
throughout discharge cycle.

Safer and smoother operation, reliable speed and power 
delivery, enhanced confidence in device performance.

Enhanced Safety & BMS 
Integration

Improved thermal stability, protection against 
over/under-charging, overall system reliability.

Increased user safety, greater confidence in the device, 
reduced risk of battery-related incidents.

Opportunity Charging Capability Less susceptible to damage from partial charges Flexibility to top off battery whenever convenient, 
maximizing available power without degradation.

Table: LiFePO4 Benefits Aligned with Bariatric User Needs



Practical Considerations
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Improved Features: Weight Reduction and Advanced Management

Higher initial cost
Long term life 

savings
Real- World Data Conclusion

Air Transport Regulations and Guidelines for LiFePO4 Batteries

• Permissible with Strict Adherence: Governed by ICAO Technical Instructions and IATA Dangerous Goods Regulations (DGR).

• Mandatory Airline Approval: Always required, typically 48 hours' notice. Provide detailed wheelchair/battery info (make, model, Wh rating, voltage, 
capacity, weight, dimensions). UN 38.3 testing compliance may be requested.

• Watt-hour (Wh) Rating is Key:

• Installed Batteries: Generally no Wh limit if securely attached, protected, and circuits isolated.

• Removable/Spare Batteries: Max one spare ≤ 300 Wh, or two spares each ≤ 160 Wh. MUST be in carry-on baggage; forbidden in checked luggage.

• Battery Protection: Terminals protected from short circuits (e.g., enclosed, taped, in pouch). Protected from physical damage; accidental activation 
prevented.

• Pilot Notification: Airline must notify Pilot-in-Command of all battery locations.

• Implication: While regulations add complexity, they enable safe travel, allowing bariatric users to fully realize enhanced mobility benefits.
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Real-World Battery Lifespan and Usage Patterns of Power Wheelchairs

Typical Usage Users most active afternoon/early evening; moderate activity almost 24/7 (except 1-5 AM). "Theoretic 
maximum distance day" is less than 8km. 

"Adequacy" Re-evaluated for 
Bariatric Users: 

Current EPW ranges (24-58km ideal) appear "adequate" for typical daily use.
• However: Bariatric users' higher weight demands and increased power draw place significantly 

greater stress on batteries, leading to faster degradation.
• LiFePO4's extended range and durability are a necessity, not a luxury, for this population.

Lead-Acid Lifespan: Median battery lifespan for lead-acid power wheelchairs is only 22.3 months; 88.2% replaced by end of third 
year.

Charging Habits: Overwhelmingly, users charge lead-acid batteries daily, typically overnight for 8-10 hours.



Conclusion
LiFePO4: A Transformative Solution

LiFePO4 battery technology offers a clear and transformative solution to the limitations of 
traditional gel-acid batteries for bariatric power wheelchair users.

• Key Technical Advantages: Superior energy density, significantly longer cycle life, and 
considerable weight reduction.

• Translates to: Consistent, reliable power delivery, dramatically faster charging times, 
and a lower self-discharge rate.

Profound Improvements for Bariatric Users

• Enhanced Performance

• Improved Features

• Superior Durability & Longevity

LiFePO4: A Critical Enabler

LiFePO4 batteries are not merely an upgrade; they are a critical enabler for bariatric individuals.

• This technology facilitates the design and use of more durable, dependable, and 
feature-rich power wheelchairs, profoundly enhancing mobility, safety, and overall 
quality of life by providing reliable, sustained, and accessible power.

• While initial costs are higher and air travel requires specific adherence to regulations, 
the long-term functional and financial benefits unequivocally position LiFePO4 as the 
superior and increasingly necessary choice for optimizing mobility solutions for the 
bariatric population.



Any questions?



References

17

● Cooper, R. A., Thorman, T., Cooper, R., Dvorznak, M. J., Fitzgerald, S. G., Ammer, W.,... & Boninger, M. L. (2002). Driving 

characteristics of electric-powered wheelchair users: how far, fast, and often do people drive?. Archives of Physical 

Medicine and Rehabilitation, 83(2), 250-255. 

● Etz, R., Petreus, D., Patarau, T., Orian, C., & Filip, D. S. (2017, May). Life cycle test bench for LiFePO4 batteries. In 2017 

40th International Spring Seminar on Electronics Technology (ISSE) (pp. 1-4). IEEE. 

● Guenaya, W., Bendjedia, B., & Mizat, M. (2024, May). Optimizing Energy Storage System for Electric Wheelchairs: A 

Comparative Analysis of Lithium Battery Technologies. In 2024 2nd International Conference on Electrical Engineering and 

Automatic Control (ICEEAC) (pp. 1-6). IEEE. 

● Hua, A. C. C., & Syue, B. Z. W. (2010, June). Charge and discharge characteristics of lead-acid battery and LiFePO4 

battery. In The 2010 International Power Electronics Conference-ECCE ASIA- (pp. 1478-1483). IEEE. 

● Kemmis, E., Ashby, S., & MacDonald‐Wicks, L. (2023). Exploring the use of powered mobility devices and occupational 

participation for people with obesity. Australian Occupational Therapy Journal, 70(6), 690-700. 

● Kollmeyer, P. J., & Jahns, T. M. (2019). Aging and performance comparison of absorbed glass matte, enhanced flooded, 

PbC, NiZn, and LiFePO4 12V start stop vehicle batteries. Journal of Power Sources, 441, 227139. 

● Tanguay, S. (2024). Considerations When Working With the Bariatric Population. In Seating and Wheeled Mobility (pp. 

317-332). Routledge. 



Thanks for your time.
See you soon.
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