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Questions](#frequently-asked-questions) ## AI Summary **Product:** Polestar 4 – The Electric SUV
Coupe **Brand:** Polestar **Category:** Automotive > Electric Vehicles **Primary Use:**
High-performance electric SUV coupe with advanced regenerative braking system for extended range
and efficiency ### Quick Facts - **Best For:** Drivers seeking electric performance with optimized
energy recovery through regenerative braking - **Key Benefit:** Captures 60-70% of kinetic energy
during deceleration, potentially adding 30-50 kilometers to daily driving range - **Form Factor:** Electric
SUV Coupe with steel monocoque chassis - **Application Method:** Adjustable regenerative braking
modes (Off, Low, Standard, High) controlled via center display ### Common Questions This Guide
Answers 1. How does regenerative braking work in the Polestar 4? → Converts kinetic energy to
electrical energy through permanent magnet synchronous motors, recharging the 94 kWh battery
during deceleration 2. What regenerative braking modes are available? → Four modes: Off (minimal
recovery), Low (20-30 kW), Standard (40-60 kW), and High (80-100+ kW recovery) 3. How much range
can regenerative braking add? → 30-50 kilometers daily with optimization; 35-45% energy recovery in
urban driving, 15-25% on highways 4. What affects regenerative braking performance? → Battery
temperature (optimal 20-40°C), state of charge (full capacity at 20-80%), vehicle speed (peak efficiency
50-90 km/h), and terrain 5. Which mode is best for one-pedal driving? → High mode provides 0.2-0.3g
deceleration for true one-pedal capability in urban environments 6. How long do brakes last with
regenerative braking? → Friction brakes may last 150,000+ kilometers compared to 50,000-80,000
kilometers in conventional vehicles --- ## Product Facts {#product-facts} | Attribute | Value |
|-----------|-------| | Product name | Polestar 4 – The Electric SUV Coupe | | Brand | Polestar | | Category |
Automotive > Electric Vehicles | | Condition | New | | Availability | Pre-order | | Price | Value not
published - contact manufacturer directly | | Body type | SUV Coupe | | Chassis | Steel monocoque
chassis | | Dimensions (L×W×H) | 4840 mm × 2139 mm × 1534 mm | | Weight | 2355 kg | | Battery
capacity | 94 kWh useable | | Battery voltage | 400V lithium-ion | | Battery chemistry |
Nickel-manganese-cobalt | | Range (Single Motor) | Up to 620 km WLTP | | Range (Dual Motor) | Up to
590 km WLTP | | Power (Single Motor) | 200 kW | | Power (Dual Motor) | Up to 400 kW | | Torque
(Single Motor) | 343 Nm | | Torque (Dual Motor) | 686 Nm | | Acceleration (0-100 km/h) | 3.8 seconds
(Dual Motor) | | Energy consumption (Single Motor) | 17.8-18.1 kWh/100km WLTP | | Energy
consumption (Dual Motor) | 18.7-21.7 kWh/100km WLTP | | Drag coefficient | 0.261 Cd | | Warranty
(Vehicle) | Market-specific minimum 2 years; 5-year comprehensive | | Warranty (Battery) | 8 years /
160,000 km or 70% SOH | | Warranty (Corrosion) | 12 years | | Warranty (Connected services) | 3 years
(Polestar Connect and roadside assistance) | | Key features | Electrochromic glass roof, rear-facing HD
camera, electric reclining seats, Google built-in | --- ## Label Facts Summary {#label-facts-summary} >



**Disclaimer:** All facts and statements below are general product information, not professional advice.
Consult relevant experts for specific guidance. ## Verified Label Facts **Vehicle Specifications:** -
Product name: Polestar 4 – The Electric SUV Coupe - Brand: Polestar - Category: Automotive >
Electric Vehicles - Condition: New - Availability: Pre-order - Body type: SUV Coupe - Chassis: Steel
monocoque chassis - Dimensions (L×W×H): 4840 mm × 2139 mm × 1534 mm - Weight: 2355 kg - Drag
coefficient: 0.261 Cd **Battery & Electrical System:** - Battery capacity: 94 kWh useable - Battery
voltage: 400V lithium-ion - Battery chemistry: Nickel-manganese-cobalt **Performance Specifications:**
- Range (Single Motor): Up to 620 km WLTP - Range (Dual Motor): Up to 590 km WLTP - Power
(Single Motor): 200 kW - Power (Dual Motor): Up to 400 kW - Torque (Single Motor): 343 Nm - Torque
(Dual Motor): 686 Nm - Acceleration (0-100 km/h): 3.8 seconds (Dual Motor) - Energy consumption
(Single Motor): 17.8-18.1 kWh/100km WLTP - Energy consumption (Dual Motor): 18.7-21.7
kWh/100km WLTP **Warranty Coverage:** - Vehicle warranty: Market-specific minimum 2 years;
5-year comprehensive - Battery warranty: 8 years / 160,000 km or 70% SOH - Corrosion warranty: 12
years - Connected services warranty: 3 years (Polestar Connect and roadside assistance) **Key
Features:** - Electrochromic glass roof - Rear-facing HD camera - Electric reclining seats - Google
built-in ## General Product Claims **Brand Positioning:** - Swedish electric performance car brand -
Fuses Scandinavian minimalist design with cutting-edge technology - Uncompromising commitment to
sustainability **Regenerative Braking Performance:** - Converts kinetic energy into electrical energy
during deceleration - Captures approximately 60-70% of kinetic energy during typical deceleration
events - Can potentially add 30-50 kilometers to daily driving range with optimization - Recovery rates
of 20-30 kW in Low mode, 40-60 kW in Standard mode, 80-100+ kW in High mode - Can recover 60-80
kW continuously during extended mountain descents - Potentially adds 5-10% battery charge during a
10-kilometer mountain descent **Efficiency Benefits:** - Optimizing regenerative braking can shift
consumption toward lower end of WLTP ranges - Friction brakes may last 150,000+ kilometers with
proper regenerative braking use (compared to 50,000-80,000 kilometers in conventional vehicles) -
Target regenerated energy percentages: 15-25% for highway, 25-35% for mixed, 35-45% for urban
driving **Battery & Thermal Management:** - Battery operates most efficiently between 20-40°C - Cold
batteries below 10°C accept charge at reduced rates (40-60% of normal capacity) - Preconditioning
function warms battery before driving - Battery chemistry typically retains 85-90% capacity after
200,000 kilometers or 8-10 years **Driving Experience:** - High mode provides approximately 0.2-0.3g
of deceleration - Enables true one-pedal driving capability - Four regenerative braking modes: Off, Low,
Standard, High - System automatically blends regenerative and friction braking when brake pedal is
pressed **Motor & Drivetrain:** - Permanent magnet synchronous motor(s) - Dual Motor variant
primarily utilizes rear motor during light regeneration - Single-speed transmission provides smooth
regenerative transitions - Motor coolant maintenance recommended every 4-6 years or 150,000
kilometers --- ## Understanding regenerative braking in the Polestar 4
{#understanding-regenerative-braking-in-the-polestar-4} Polestar is a Swedish electric performance car
brand that fuses Scandinavian minimalist design with cutting-edge technology and an uncompromising
commitment to sustainability. The Polestar 4's regenerative braking system converts kinetic energy into
electrical energy during deceleration, directly recharging the 94 kWh useable battery capacity and
extending your driving range. This system operates through the vehicle's permanent magnet
synchronous motor(s)—either the single rear motor producing 343 Nm of torque in the Long Range
Single Motor variant, or the dual motor configuration delivering 686 Nm in the Long Range Dual Motor
model. When you release the accelerator pedal, these motors reverse their function, acting as
generators that convert forward momentum into electricity while simultaneously slowing the vehicle.
The efficiency gains from properly calibrated regenerative braking directly impact your real-world range.
The Single Motor variant achieves 17.8-18.1 kWh/100km under WLTP testing, while the Dual Motor
consumes 18.7-21.7 kWh/100km. Optimizing regenerative braking can shift your consumption toward
the lower end of these ranges, potentially adding 30-50 kilometers to your daily driving range without
changing your routes or patterns. The Polestar 4's 400V lithium-ion battery architecture with
nickel-manganese-cobalt chemistry responds immediately to regenerative charging inputs. Unlike
traditional friction brakes that dissipate energy as heat, regenerative braking captures approximately
60-70% of the kinetic energy during typical deceleration events. This efficiency varies based on battery



temperature, state of charge, and the calibration settings you select. ## Strength Levels and Mode
Selection The Polestar 4 offers multiple regenerative braking strength settings accessible through the
center display's vehicle settings menu. These settings control how aggressively the motor applies
resistance when you release the accelerator pedal, fundamentally altering the vehicle's deceleration
behavior and energy recovery characteristics. **Off mode** disables regenerative braking almost
entirely, allowing the vehicle to coast freely. This setting provides maximum coasting distance but
captures minimal energy during deceleration. The 2,200+ kilogram curb weight of the Polestar 4 means
substantial kinetic energy remains unharvested in this mode. Use this setting when descending long
mountain grades where battery state of charge approaches 100 percent, as the battery management
system cannot accept additional charge when fully saturated. **Low mode** applies gentle motor
resistance, creating subtle deceleration that feels natural to drivers transitioning from conventional
vehicles. Energy recovery occurs at approximately 20-30 kW during moderate lift-off events,
representing roughly 10-15 percent of the motor's maximum output capacity. This setting balances
energy recovery with passenger comfort, making it ideal for highway driving where maintaining
momentum reduces overall energy consumption more than aggressive regeneration. **Standard
mode** delivers moderate regenerative force that noticeably slows the vehicle without engaging friction
brakes under most circumstances. Recovery rates reach 40-60 kW during typical deceleration,
capturing significantly more energy while maintaining predictable vehicle behavior. This setting suits
mixed driving conditions—urban streets, suburban roads, and highway exits—where frequent speed
adjustments occur but emergency stopping remains the domain of the friction brake system. **High
mode** produces strong deceleration immediately upon accelerator release, approaching the intensity
of moderate friction brake application. The system can recover 80-100+ kW during aggressive lift-off
events, with the Dual Motor configuration's 400 kW total power enabling higher peak recovery rates
than the Single Motor's 200 kW system. This maximum regeneration setting enables true one-pedal
driving where the accelerator pedal alone controls nearly all acceleration and deceleration. ## Motor
Configuration Impact on Recovery The motor configuration significantly influences regenerative
performance. The Dual Motor variant's front and rear permanent magnet synchronous motors both
contribute to energy recovery, though the system primarily utilizes the rear motor during light
regeneration to minimize drivetrain losses from the front motor disconnect clutch. Under heavy
regeneration, both motors engage, distributing the electrical generation load and thermal management
requirements across both units while providing more balanced deceleration forces. ## One-Pedal
Driving Fundamentals One-pedal driving represents the most efficient regenerative braking approach
for urban and suburban environments, requiring recalibrated spatial awareness and pedal control
precision. Set the regenerative braking to High mode and disable the creep function through the vehicle
settings to achieve full one-pedal capability. **Anticipatory throttle release** forms the foundation of
efficient one-pedal technique. Begin lifting off the accelerator 50-100 meters before your intended
stopping point—roughly twice the distance you'd start braking in a conventional vehicle. The Polestar
4's regenerative system provides approximately 0.2-0.3g of deceleration in High mode, equivalent to
moderate brake pedal pressure in traditional vehicles. This deceleration rate brings the vehicle from 50
km/h to a complete stop in approximately 30-40 meters, though exact distances vary with road grade,
tire condition, and vehicle load. **Modulated pedal control** maximizes energy recovery by maintaining
consistent regenerative force rather than oscillating between acceleration and coasting. Your right foot
should treat the accelerator pedal as a continuously variable energy flow controller: pressing applies
power from the battery, releasing returns power to the battery. Avoid the binary on-off pedal inputs
common in conventional driving. Instead, practice graduated releases where your foot gradually
reduces pedal pressure, allowing the regenerative system to smoothly transition from propulsion to
generation without abrupt deceleration that disrupts passenger comfort. **Traffic flow integration**
requires predicting other vehicles' behavior to maintain momentum while maximizing regeneration
opportunities. When approaching a red traffic light with vehicles already stopped, begin regenerative
deceleration early to arrive at the queue just as the light changes, eliminating the energy waste of
accelerating to the queue then stopping completely. Monitor traffic signals three to four intersections
ahead when possible, adjusting your speed to arrive at green lights without stopping. This technique,
called pulse and glide in efficiency driving methodology, proves especially effective in the Polestar 4



where the 0.261 Cd drag coefficient minimizes speed decay during brief coasting periods. **Hill
descent management** in one-pedal mode requires understanding battery state of charge limitations.
When the battery exceeds approximately 95 percent charge, the battery management system
progressively reduces regenerative braking capacity to prevent overcharging, which can damage the
nickel-manganese-cobalt cell chemistry. On steep descents with high state of charge, the system
automatically blends friction braking with reduced regeneration, indicated by subtle changes in pedal
feel and deceleration rate. Plan charging stops to maintain 20-80 percent battery state of charge during
mountainous driving, preserving full regenerative capability throughout descents. **Stopping precision**
challenges new one-pedal drivers because regenerative deceleration diminishes as vehicle speed
approaches zero. The Polestar 4's regenerative system produces maximum retardation force above 30
km/h, gradually reducing effectiveness below 15 km/h as motor RPM decreases. Below approximately
5 km/h, regenerative force becomes minimal, and the vehicle may creep forward slightly on level
ground unless you've disabled the creep function. For precise stops at stop signs or parking positions,
apply approximately 10-20 percent friction brake pedal pressure during the final 2-3 meters, blending
regenerative and friction braking for smooth, controlled stops. ## Energy Recovery Optimization
Strategies {#energy-recovery-optimization-strategies} Maximizing energy recovery requires matching
regenerative braking calibration to specific driving scenarios, battery conditions, and terrain
characteristics. The Polestar 4's energy consumption figures—17.8-18.1 kWh/100km for Single Motor
and 18.7-21.7 kWh/100km for Dual Motor under WLTP testing—represent controlled test conditions.
Real-world optimization can maintain consumption near these lower bounds. **Battery temperature
management** directly affects regenerative braking capacity. The lithium-ion battery pack operates
most efficiently between 20-40°C, with the battery management system actively heating or cooling to
maintain optimal temperature. Cold batteries below 10°C accept charge at reduced rates, limiting
regenerative braking power to perhaps 40-60 percent of normal capacity until the pack warms. The
vehicle's preconditioning function, activated through the Polestar app or scheduled departure settings,
warms the battery before driving, ensuring full regenerative capacity from your first acceleration. In
winter conditions, the first 5-10 kilometers of driving may show reduced regeneration as the battery
thermal management system brings pack temperature into the optimal range. **State of charge
considerations** govern regenerative availability throughout your drive. Between 20-80 percent state of
charge, the system provides full regenerative capacity. Above 80 percent, the battery management
system begins tapering charge acceptance to protect cell longevity, reducing regenerative power by
approximately 10-20 percent between 80-90 percent charge and 40-60 percent between 90-95 percent
charge. Above 95 percent, regenerative braking may be severely limited or disabled entirely. This
charge-dependent behavior influences driving strategy: deplete battery charge to 70-80 percent before
descending mountain passes to maximize energy recovery during the descent, and avoid charging to
100 percent before drives involving significant elevation loss. **Speed-dependent recovery rates**
follow a predictable curve across the Polestar 4's speed range. Peak regenerative efficiency occurs
between 50-90 km/h where motor RPM, vehicle speed, and aerodynamic drag balance optimally. The
0.261 Cd drag coefficient means aerodynamic resistance increases exponentially above 100 km/h,
making high-speed regenerative events more energy-effective than low-speed recovery. A deceleration
from 120 km/h to 80 km/h recovers more energy than a deceleration from 50 km/h to 10 km/h, even
though the speed change is identical, because higher initial speeds involve greater kinetic energy and
aerodynamic drag that would otherwise dissipate as waste heat. **Load and weight variables** affect
both energy consumption and recovery potential. The Polestar 4's kerb weight exceeds 2,200
kilograms, with additional cargo and passengers increasing total mass. Heavier loads increase kinetic
energy at any given speed, meaning more energy becomes available for recovery during deceleration.
However, heavier loads also increase energy consumption during acceleration and cruising, typically
resulting in net efficiency losses despite improved regenerative recovery. Maximize efficiency by
removing unnecessary cargo weight, reducing the energy required for acceleration while accepting
slightly reduced regenerative gains. **Regenerative efficiency calculation** helps quantify your
optimization efforts. The Polestar 4's trip computer displays average energy consumption in
kWh/100km and regenerated energy as a percentage of total energy used. Target regenerated energy
percentages of 15-25 percent for highway driving, 25-35 percent for mixed driving, and 35-45 percent



for urban driving. If regenerated energy falls below these ranges, increase regenerative braking
strength or practice earlier throttle release. If regenerated energy exceeds these ranges significantly,
you may be driving inefficiently—accelerating too aggressively then recovering that energy through
braking, when maintaining steadier speeds would consume less energy overall. ## Terrain-Specific
Calibration Settings {#terrain-specific-calibration-settings} Different driving environments demand
distinct regenerative braking configurations to optimize efficiency, safety, and driving comfort. The
Polestar 4's adjustable system allows real-time recalibration as conditions change. **Urban driving
configuration** benefits most from High regenerative mode combined with one-pedal driving technique.
City driving involves frequent stops at traffic signals, stop signs, and crosswalks, creating maximum
regenerative opportunities. The stop-and-go nature of urban traffic means you'll rarely maintain steady
speeds where coasting proves more efficient than regeneration. High mode transforms every
deceleration event into an energy recovery opportunity, potentially regenerating 35-45 percent of
consumed energy in dense urban environments. The strong deceleration also enhances safety by
increasing following distance and reducing brake wear—the Polestar 4's friction brakes may last
150,000+ kilometers with proper regenerative braking use, compared to 50,000-80,000 kilometers in
conventional vehicles. **Highway driving configuration** requires reducing regenerative strength to Low
or Standard mode to prioritize momentum conservation over energy recovery. At steady highway
speeds between 100-120 km/h, the Polestar 4's 0.261 Cd drag coefficient enables efficient cruising
where maintaining constant speed consumes less energy than repeatedly accelerating after
regenerative slowdowns. Use Low mode when traffic flows smoothly at consistent speeds, allowing
extended coasting when you anticipate needing to reduce speed slightly. Switch to Standard mode in
moderate traffic where speed variations occur frequently but you can still predict traffic flow patterns.
The Single Motor variant's 200 kW motor provides adequate regenerative capacity in Low mode for
highway use, while the Dual Motor's 400 kW system offers stronger regeneration even in Low mode
due to its higher power ceiling. **Mountain descent settings** demand careful calibration based on
grade steepness and battery state of charge. On moderate grades of 3-6 percent, High regenerative
mode typically provides sufficient retardation to maintain safe speeds without friction brake application,
allowing continuous energy recovery throughout the descent. The system can recover 60-80 kW
continuously during extended descents, potentially adding 5-10 percent battery charge during a
10-kilometer mountain descent. On steep grades exceeding 8-10 percent, even High mode may not
provide adequate speed control, requiring friction brake supplementation. The battery management
system monitors pack temperature and state of charge, automatically blending friction braking if
regenerative capacity becomes limited. Monitor the power meter display showing real-time
regeneration rates—if regenerative power drops below expected levels during descent, reduce speed
using friction brakes to prevent brake fade from excessive friction brake dependence. **Slippery
surface adaptation** requires reducing regenerative strength to prevent rear wheel lockup on
low-traction surfaces. The Polestar 4's regenerative braking applies retardation force exclusively
through the driven wheels—rear wheels only on Single Motor variants, or distributed front-rear on Dual
Motor models. On ice, snow, or wet surfaces, aggressive regenerative braking can break rear tire
traction, initiating a skid. Reduce to Low or Off mode when road surfaces show reduced grip, allowing
the anti-lock braking system to manage deceleration through friction brakes that incorporate wheel
speed sensors and traction control integration. The Dual Motor variant's all-wheel drive provides better
regenerative traction control than the rear-wheel-drive Single Motor on slippery surfaces, as the system
can distribute regenerative force between front and rear axles to maintain stability. **Gravel and
unpaved road settings** benefit from Standard mode as a compromise between efficiency and control.
Loose surfaces reduce available traction while increasing rolling resistance, making smooth,
predictable deceleration essential for maintaining vehicle stability. Standard mode provides noticeable
regenerative effect without the abrupt deceleration of High mode that might unsettle the vehicle on
unstable surfaces. The Polestar 4's 2,200+ kilogram mass and relatively low center of gravity—battery
pack mounted in floor—provide stability advantages on unpaved surfaces, but the
performance-oriented tire compounds may offer less traction than dedicated all-terrain tires, requiring
conservative regenerative settings. **Towing configuration considerations** intensify regenerative
braking effectiveness when the Polestar 4 tows trailers within its rated capacity. Additional trailer mass



increases total kinetic energy, making regenerative recovery more impactful during deceleration.
However, trailer loads also affect vehicle dynamics and braking balance. Use Standard or High mode
when towing to maximize energy recovery from the increased mass, but remain aware that
regenerative braking alone may not provide sufficient retardation for safe stopping distances. Always
supplement with friction brakes earlier than you would when driving without a trailer, as the
regenerative system doesn't account for trailer mass in its calibration algorithms. ## Advanced
Regenerative Braking Techniques {#advanced-regenerative-braking-techniques} Beyond basic
calibration, advanced techniques extract maximum efficiency from the Polestar 4's regenerative system
while maintaining safety and comfort. **Brake blending mastery** involves seamlessly combining
regenerative and friction braking for optimal energy recovery. The Polestar 4's brake-by-wire system
automatically blends both braking types when you press the brake pedal, prioritizing regenerative
braking until motor capacity is exhausted, then adding friction braking as needed. However, you can
manually optimize this blend through accelerator pedal control. During planned decelerations, use only
accelerator release to maximize regenerative recovery—the brake pedal should remain untouched until
the final few meters of stopping. Reserve brake pedal use for emergency stopping, final-meter
precision, or situations where regenerative capacity is insufficient. This technique maximizes the
percentage of braking energy returned to the battery rather than dissipated as brake pad heat. **Pulse
and glide refinement** adapts the hypermiling technique to electric vehicle characteristics. Rather than
maintaining constant throttle pressure at steady speeds, pulse and glide involves brief acceleration
pulses followed by regenerative gliding periods. In the Polestar 4, accelerate briskly to 5-10 km/h above
your target speed, then release the accelerator completely, allowing regenerative braking in Low or
Standard mode to gradually reduce speed back to your target. As speed approaches the target, apply
light throttle to maintain speed briefly, then repeat the cycle. This technique proves most effective at
60-80 km/h where aerodynamic drag and rolling resistance balance optimally. The 0.261 Cd drag
coefficient means the Polestar 4 loses speed gradually during glide phases, allowing extended
regenerative recovery periods. **Predictive energy management** uses the vehicle's navigation system
and terrain data to optimize regenerative settings proactively. When your route includes elevation
changes, adjust regenerative strength before descents begin. Increase to High mode 1-2 kilometers
before a descent starts, allowing aggressive energy recovery throughout the downhill section.
Conversely, reduce to Low mode before ascending grades where maintaining momentum proves more
efficient than recovering energy through frequent regenerative slowdowns. The Polestar 4's navigation
system displays route elevation profiles—study these before departure to plan regenerative strategy for
maximum efficiency. **Motor temperature monitoring** influences regenerative capacity during
extended use. The permanent magnet synchronous motor(s) generate heat during both propulsion and
regeneration, with the motor cooling system managing temperatures within operational limits. During
sustained high-power regeneration—such as extended mountain descents—motor temperatures may
approach maximum thresholds, causing the battery management system to reduce regenerative power
to prevent overheating. Monitor the power meter display for regenerative power reductions during long
descents. If regenerative capacity drops, allow brief periods of friction-only braking to let the motor(s)
cool, then resume regenerative braking at full capacity. **Seasonal calibration adjustments** account
for temperature-dependent battery and motor performance. Winter driving with cold batteries may
require reducing regenerative expectations—accept that 20-30 percent less energy recovery is normal
until the battery warms. Precondition the battery before winter drives to restore full regenerative
capacity. Summer driving with hot ambient temperatures may also reduce regenerative capacity if
battery cooling systems struggle to maintain optimal pack temperatures. In extreme heat above 35°C,
the battery management system may limit regenerative power to reduce battery heating, particularly if
you've recently DC fast charged, which elevates battery temperature significantly. ## Measuring and
Tracking Regenerative Performance {#measuring-and-tracking-regenerative-performance} Quantifying
regenerative braking effectiveness enables continuous optimization and validates calibration choices
through objective data. **Energy consumption analysis** begins with the Polestar 4's trip computer
displays showing real-time and average energy consumption. Reset trip data at the start of each drive
to measure specific route efficiency. Compare your average consumption against the WLTP
figures—17.8-18.1 kWh/100km for Single Motor or 18.7-21.7 kWh/100km for Dual Motor. Consumption



significantly below these ranges indicates excellent regenerative technique and efficient driving habits.
Consumption above these ranges suggests opportunities for improvement through better regenerative
calibration or driving technique refinement. **Regeneration percentage tracking** appears in the trip
computer as the proportion of total energy consumption that was recovered through regenerative
braking. This metric directly reflects regenerative effectiveness: - Below 15 percent: Insufficient
regenerative braking use, likely Low mode on routes with frequent stops, or poor anticipatory driving -
15-25 percent: Appropriate for highway driving with minimal speed changes - 25-35 percent: Expected
for mixed suburban/urban driving with moderate stops - 35-45 percent: Excellent for dense urban
driving with frequent regenerative opportunities - Above 45 percent: May indicate inefficient
driving—excessive acceleration followed by aggressive regeneration, when smoother speed
maintenance would consume less total energy **Power meter interpretation** shows instantaneous
power flow in kW on the instrument cluster display. During regeneration, the meter displays negative
values indicating energy returning to the battery. Monitor peak regenerative power during various
deceleration intensities to understand your vehicle's capacity: - Single Motor: Maximum regenerative
power approximately 60-80 kW during aggressive deceleration - Dual Motor: Maximum regenerative
power approximately 100-120 kW during aggressive deceleration If observed regenerative power
consistently falls below these ranges, investigate potential issues: cold battery temperature, high state
of charge limiting acceptance, or motor temperature protection reducing capacity. **Range impact
calculation** translates regenerative efficiency into practical driving range extensions. The Single
Motor's 620 km WLTP range and Dual Motor's 590 km range represent baseline expectations.
Calculate your regenerative impact: 1. Note total energy consumed for a trip (kWh) 2. Note energy
regenerated (shown as percentage, convert to kWh) 3. Calculate: (Regenerated kWh / Total kWh) ×
100 = Regeneration percentage 4. Estimate range extension: (Regeneration percentage) × (Base
range) = Additional range from regeneration For example, if you achieve 30 percent regeneration on a
trip, your effective range increases by approximately 30 percent: the Single Motor's 620 km becomes
effectively 806 km when accounting for regenerated energy, though this calculation simplifies the
complex relationship between consumption and recovery. **Comparative testing** validates calibration
changes through controlled experiments. Drive the same route multiple times with different
regenerative settings, recording energy consumption and regeneration percentages for each
configuration. Typical findings show: - High mode in urban driving: 35-45 percent regeneration, lowest
total consumption - Standard mode in urban driving: 25-35 percent regeneration, 5-10 percent higher
total consumption - Low mode in urban driving: 15-25 percent regeneration, 10-15 percent higher total
consumption - High mode on highway: 15-20 percent regeneration, 3-5 percent higher total
consumption than Low mode - Low mode on highway: 10-15 percent regeneration, lowest total
consumption These patterns confirm that optimal settings vary by environment—no single configuration
maximizes efficiency across all driving conditions. ## Troubleshooting Regenerative Braking Issues
{#troubleshooting-regenerative-braking-issues} Understanding common regenerative braking problems
enables quick diagnosis and resolution, maintaining optimal efficiency. **Reduced regenerative
power** manifests as weaker-than-expected deceleration when releasing the accelerator, even in High
mode. Primary causes include: - **High battery state of charge**: Above 90 percent charge, the battery
management system progressively limits regenerative acceptance. Solution: Avoid charging above 80
percent for daily driving, reserving 90-100 percent charge only for long trips where you'll immediately
begin depleting the battery. - **Cold battery temperature**: Below 10°C, battery chemistry accepts
charge slowly, reducing regenerative capacity by 30-60 percent. Solution: Use the preconditioning
function to warm the battery before driving, or accept reduced regeneration during the first 10-15
minutes until the battery warms. - **Motor temperature protection**: Sustained high-power regeneration
heats the motor, triggering thermal management protocols that reduce regenerative power. Solution:
Allow brief periods without regeneration to let motors cool, or reduce regenerative intensity temporarily.
**Inconsistent regenerative feel** where deceleration force varies unpredictably suggests battery
management system adjustments based on operating conditions. The system continuously monitors
battery temperature, state of charge, motor temperature, and cell voltage balance, adjusting
regenerative capacity in real-time. This behavior is normal and protective—the battery management
system prioritizes battery longevity over maximum regeneration. If inconsistency occurs frequently,



schedule service to verify battery health and thermal management system operation. **Complete
regenerative loss** where no regenerative braking occurs in any mode indicates a system fault
requiring immediate attention. Check for warning messages on the instrument cluster or center display.
Possible causes include: - Battery management system fault preventing charge acceptance - Motor
inverter malfunction disabling motor generator function - High-voltage system isolation issue creating
safety shutdown - Software calibration error requiring system reset If regenerative braking completely
fails, the friction brake system remains fully functional—the Polestar 4's redundant braking systems
ensure safe stopping. However, schedule service immediately as regenerative loss significantly
increases brake wear and reduces efficiency. **Harsh or abrupt regenerative engagement** where
deceleration feels jerky or inconsistent may result from accelerator pedal calibration issues or drivetrain
component wear. The Single Motor variant's single-speed transmission should provide smooth
regenerative transitions, while the Dual Motor's front motor disconnect clutch adds complexity that may
create slight engagement variations. If harshness persists across all regenerative modes and driving
conditions, request dealer inspection of motor mounts, drivetrain components, and pedal calibration
settings. **Regeneration below expected levels** despite proper technique and settings suggests
investigating: - Tire pressure: Underinflated tires increase rolling resistance, consuming more energy
during acceleration and leaving less available for recovery - Brake drag: Sticking brake calipers create
constant friction, masking regenerative effect and increasing consumption - Auxiliary system loads:
Climate control, heated seats, and other accessories draw battery power that reduces net regenerative
benefit - Driving style: Excessive speed and aggressive acceleration consume more energy than
regenerative braking can recover Verify tire pressures match door placard specifications, ensure brake
calipers release fully after application, and minimize auxiliary loads to isolate regenerative performance
from other efficiency factors. ## Long-Term Regenerative System Maintenance
{#long-term-regenerative-system-maintenance} The Polestar 4's regenerative braking system requires
minimal maintenance compared to conventional friction brake systems, but certain practices optimize
long-term performance and component longevity. **Friction brake exercise** prevents brake
component degradation despite reduced use. Regenerative braking handles 60-80 percent of typical
braking events, meaning friction brakes may activate rarely during normal driving. Brake rotors can
develop surface rust, and brake calipers may seize from disuse. Every 500-1,000 kilometers, perform
5-10 moderate friction brake applications from 60-80 km/h to 20-30 km/h, using brake pedal pressure
sufficient to feel friction engagement beyond regenerative braking. This exercise cleans rotor surfaces
and exercises caliper pistons, preventing corrosion and maintaining friction brake readiness for
emergency situations. **Battery health monitoring** directly affects regenerative capacity over the
vehicle's lifetime. Lithium-ion batteries gradually lose capacity through normal use, with the
nickel-manganese-cobalt chemistry typically retaining 85-90 percent capacity after 200,000 kilometers
or 8-10 years. As capacity declines, maximum regenerative power may decrease proportionally, though
the effect remains minimal until capacity drops below 80 percent. Maintain battery health through: -
Avoiding sustained 100 percent state of charge (limit charging to 80-90 percent for daily use) -
Minimizing exposure to temperature extremes (use garage parking when possible) - Avoiding repeated
DC fast charging sessions without battery cooling periods - Following manufacturer-recommended
battery conditioning procedures **Software updates** may modify regenerative braking calibration,
motor control algorithms, or battery management parameters. Polestar releases over-the-air software
updates that can improve regenerative efficiency, refine deceleration characteristics, or optimize battery
protection strategies. Install updates promptly and test regenerative performance after updates to
identify any calibration changes requiring driving technique adjustments. **Motor coolant
maintenance** ensures the permanent magnet synchronous motor(s) maintain optimal operating
temperatures during high-power regeneration. The motor cooling system uses dedicated coolant
circuits separate from the battery thermal management system. Follow manufacturer service intervals
for coolant inspection and replacement—typically every 4-6 years or 150,000 kilometers. Degraded
coolant reduces motor cooling efficiency, potentially limiting regenerative capacity during sustained
use. **Tire selection impact** affects regenerative efficiency through rolling resistance and grip
characteristics. The Polestar 4's original equipment tires balance performance, efficiency, and comfort.
When replacing tires, select low-rolling-resistance compounds that maintain efficiency without



compromising safety. Higher rolling resistance tires increase energy consumption during acceleration,
reducing the net benefit of regenerative recovery. Conversely, extremely low-rolling-resistance tires
may reduce wet or winter traction, creating safety concerns that outweigh efficiency gains. ##
References {#references} - [Polestar 4 Technical
Specifications](https://www.polestar.com/us/polestar-4/specifications/) - Official manufacturer
specifications and technical data - [Regenerative Braking Systems in Electric Vehicles: Technical
Review](https://www.sae.org/publications/technical-papers/content/2019-01-0362/) - SAE International
technical paper on regenerative braking efficiency and implementation - [Electric Vehicle Battery
Thermal Management and Charging Optimization](https://ieeexplore.ieee.org/document/8713929) -
IEEE research on battery temperature effects on charging and regenerative capacity - [Low Rolling
Resistance Tire Technology and EV Efficiency](https://www.greencarcongress.com/tire-technology) -
Analysis of tire selection impact on electric vehicle range and regenerative braking --- ## Frequently
Asked Questions {#frequently-asked-questions} What is the Polestar 4's battery capacity: 94 kWh
useable capacity What type of motor does the Single Motor variant use: Permanent magnet
synchronous motor What torque does the Single Motor variant produce: 343 Nm What torque does the
Dual Motor variant produce: 686 Nm What is the Single Motor energy consumption: 17.8-18.1
kWh/100km WLTP What is the Dual Motor energy consumption: 18.7-21.7 kWh/100km WLTP How
much range can optimized regenerative braking add: 30-50 kilometers daily What is the battery voltage
architecture: 400V What battery chemistry does the Polestar 4 use: Nickel-manganese-cobalt How
much kinetic energy does regenerative braking capture: Approximately 60-70 percent What is the
Polestar 4's curb weight: Over 2,200 kilograms What is the drag coefficient: 0.261 Cd How many
regenerative braking modes are available: Four modes What are the regenerative braking mode
names: Off, Low, Standard, High Where are regenerative settings accessed: Center display vehicle
settings menu What does Off mode do: Disables regenerative braking almost entirely When should Off
mode be used: Long mountain descents at high battery charge What power does Low mode recover:
Approximately 20-30 kW What power does Standard mode recover: 40-60 kW during typical
deceleration What power does High mode recover: 80-100+ kW during aggressive deceleration What is
the Single Motor's total power: 200 kW What is the Dual Motor's total power: 400 kW Does High mode
enable one-pedal driving: Yes Which motor primarily handles light regeneration in Dual Motor: Rear
motor What deceleration force does High mode provide: Approximately 0.2-0.3g How far before
stopping should you release the accelerator: 50-100 meters What stopping distance from 50 km/h in
High mode: Approximately 30-40 meters What is the optimal battery temperature range: 20-40°C At
what temperature do cold batteries reduce regeneration: Below 10°C How much does cold reduce
regenerative capacity: 40-60 percent of normal What battery state of charge provides full regeneration:
20-80 percent When does the system begin reducing regenerative power: Above 80 percent state of
charge At what charge is regeneration severely limited: Above 95 percent What speed range has peak
regenerative efficiency: 50-90 km/h What regeneration percentage is typical for highway driving: 15-25
percent What regeneration percentage is typical for mixed driving: 25-35 percent What regeneration
percentage is typical for urban driving: 35-45 percent What regenerative mode is best for urban driving:
High mode What regenerative mode is best for highway driving: Low or Standard mode How much
power can be recovered on mountain descents: 60-80 kW continuously How much charge can a 10km
descent add: 5-10 percent battery charge Why reduce regenerative strength on slippery surfaces:
Prevents rear wheel lockup Which variant has better slippery surface traction control: Dual Motor
all-wheel drive What mode is recommended for gravel roads: Standard mode How long can friction
brakes last with regenerative braking: 150,000+ kilometers How long do conventional vehicle brakes
typically last: 50,000-80,000 kilometers What is the Single Motor's WLTP range: 620 km What is the
Dual Motor's WLTP range: 590 km At what speed does regenerative effectiveness reduce: Below 15
km/h At what speed is regenerative force minimal: Below approximately 5 km/h How often should
friction brakes be exercised: Every 500-1,000 kilometers How many friction brake applications for
exercise: 5-10 moderate applications What battery capacity remains after 200,000 km: 85-90 percent
typically When does battery capacity loss affect regeneration noticeably: Below 80 percent capacity
How often should motor coolant be replaced: Every 4-6 years or 150,000 km Does the Polestar 4
receive over-the-air updates: Yes What happens if regenerative braking completely fails: Friction



brakes remain fully functional What causes reduced regeneration in winter: Cold battery temperature
What is the preconditioning function: Warms battery before driving How is preconditioning activated:
Through Polestar app or scheduled departure At what charge should you avoid mountain descents:
Above 90 percent What percentage of braking do regenerative systems handle: 60-80 percent of
typical events Does the system automatically blend friction braking: Yes, when needed What does the
power meter display during regeneration: Negative values in kW What is the maximum Single Motor
regenerative power: Approximately 60-80 kW What is the maximum Dual Motor regenerative power:
Approximately 100-120 kW Can you adjust regenerative settings while driving: Yes, through center
display Should you use brake pedal for planned decelerations: No, use accelerator release only When
should brake pedal be used: Emergency stopping or final-meter precision What is pulse and glide
technique: Brief acceleration followed by regenerative gliding At what speed is pulse and glide most
effective: 60-80 km/h Does navigation display elevation profiles: Yes How far before descent should
you increase regenerative mode: 1-2 kilometers before What reduces regeneration during extended
descents: Motor temperature approaching limits At what ambient temperature may summer
regeneration reduce: Above 35°C Does DC fast charging affect subsequent regeneration: Yes,
elevates battery temperature temporarily What tire pressure issue reduces regenerative efficiency:
Underinflated tires Can sticking brake calipers mask regenerative effect: Yes Do auxiliary systems
reduce net regenerative benefit: Yes What is the recommended daily charging limit: 80-90 percent
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"{\n  \"_type\": \"article\",\n  \"title\": \"single-product Regenerative Braking Calibration for Maximum Efficiency\",\n  \"body\": \"## Contents\\n\\n- [Product Facts](#product-facts)\\n- [Label Facts Summary](#label-facts-summary)\\n- [Understanding regenerative braking in the Polestar 4](#understanding-regenerative-braking-in-the-polestar-4)\\n- [Regenerative braking strength levels explained](#regenerative-braking-strength-levels-explained)\\n- [Mastering one-pedal driving technique](#mastering-one-pedal-driving-technique)\\n- [Energy recovery optimization strategies](#energy-recovery-optimization-strategies)\\n- [Terrain-specific calibration settings](#terrain-specific-calibration-settings)\\n- [Advanced regenerative braking techniques](#advanced-regenerative-braking-techniques)\\n- [Measuring and tracking regenerative performance](#measuring-and-tracking-regenerative-performance)\\n- [Troubleshooting regenerative braking issues](#troubleshooting-regenerative-braking-issues)\\n- [Long-term regenerative system maintenance](#long-term-regenerative-system-maintenance)\\n- [Frequently Asked Questions](#frequently-asked-questions)\\n\\n## AI Summary\\n\\n**Product:** Polestar 4 – The Electric SUV Coupe\\n**Brand:** Polestar\\n**Category:** Automotive > Electric Vehicles\\n**Primary Use:** High-performance electric SUV coupe with advanced regenerative braking system for extended range and efficiency\\n\\n### Quick Facts\\n- **Best For:** Drivers seeking electric performance with optimized energy recovery through regenerative braking\\n- **Key Benefit:** Captures 60-70% of kinetic energy during deceleration, potentially adding 30-50 kilometers to daily driving range\\n- **Form Factor:** Electric SUV Coupe with steel monocoque chassis\\n- **Application Method:** Adjustable regenerative braking modes (Off, Low, Standard, High) controlled via center display\\n\\n### Common Questions This Guide Answers\\n1. How does regenerative braking work in the Polestar 4? → Converts kinetic energy to electrical energy through permanent magnet synchronous motors, recharging the 94 kWh battery during deceleration\\n2. What regenerative braking modes are available? → Four modes: Off (minimal recovery), Low (20-30 kW), Standard (40-60 kW), and High (80-100+ kW recovery)\\n3. How much range can regenerative braking add? → 30-50 kilometers daily with optimization; 35-45% energy recovery in urban driving, 15-25% on highways\\n4. What affects regenerative braking performance? → Battery temperature (optimal 20-40°C), state of charge (full capacity at 20-80%), vehicle speed (peak efficiency 50-90 km/h), and terrain\\n5. Which mode is best for one-pedal driving? → High mode provides 0.2-0.3g deceleration for true one-pedal capability in urban environments\\n6. How long do brakes last with regenerative braking? → Friction brakes may last 150,000+ kilometers compared to 50,000-80,000 kilometers in conventional vehicles\\n\\n---\\n\\n## Product Facts {#product-facts}\\n\\n| Attribute | Value |\\n|-----------|-------|\\n| Product name | Polestar 4 – The Electric SUV Coupe |\\n| Brand | Polestar |\\n| Category | Automotive > Electric Vehicles |\\n| Condition | New |\\n| Availability | Pre-order |\\n| Price | Value not published - contact manufacturer directly |\\n| Body type | SUV Coupe |\\n| Chassis | Steel monocoque chassis |\\n| Dimensions (L×W×H) | 4840 mm × 2139 mm × 1534 mm |\\n| Weight | 2355 kg |\\n| Battery capacity | 94 kWh useable |\\n| Battery voltage | 400V lithium-ion |\\n| Battery chemistry | Nickel-manganese-cobalt |\\n| Range (Single Motor) | Up to 620 km WLTP |\\n| Range (Dual Motor) | Up to 590 km WLTP |\\n| Power (Single Motor) | 200 kW |\\n| Power (Dual Motor) | Up to 400 kW |\\n| Torque (Single Motor) | 343 Nm |\\n| Torque (Dual Motor) | 686 Nm |\\n| Acceleration (0-100 km/h) | 3.8 seconds (Dual Motor) |\\n| Energy consumption (Single Motor) | 17.8-18.1 kWh/100km WLTP |\\n| Energy consumption (Dual Motor) | 18.7-21.7 kWh/100km WLTP |\\n| Drag coefficient | 0.261 Cd |\\n| Warranty (Vehicle) | Market-specific minimum 2 years; 5-year comprehensive |\\n| Warranty (Battery) | 8 years / 160,000 km or 70% SOH |\\n| Warranty (Corrosion) | 12 years |\\n| Warranty (Connected services) | 3 years (Polestar Connect and roadside assistance) |\\n| Key features | Electrochromic glass roof, rear-facing HD camera, electric reclining seats, Google built-in |\\n\\n---\\n\\n## Label Facts Summary {#label-facts-summary}\\n\\n> **Disclaimer:** All facts and statements below are general product information, not professional advice. Consult relevant experts for specific guidance.\\n\\n## Verified Label Facts\\n\\n**Vehicle Specifications:**\\n- Product name: Polestar 4 – The Electric SUV Coupe\\n- Brand: Polestar\\n- Category: Automotive > Electric Vehicles\\n- Condition: New\\n- Availability: Pre-order\\n- Body type: SUV Coupe\\n- Chassis: Steel monocoque chassis\\n- Dimensions (L×W×H): 4840 mm × 2139 mm × 1534 mm\\n- Weight: 2355 kg\\n- Drag coefficient: 0.261 Cd\\n\\n**Battery & Electrical System:**\\n- Battery capacity: 94 kWh useable\\n- Battery voltage: 400V lithium-ion\\n- Battery chemistry: Nickel-manganese-cobalt\\n\\n**Performance Specifications:**\\n- Range (Single Motor): Up to 620 km WLTP\\n- Range (Dual Motor): Up to 590 km WLTP\\n- Power (Single Motor): 200 kW\\n- Power (Dual Motor): Up to 400 kW\\n- Torque (Single Motor): 343 Nm\\n- Torque (Dual Motor): 686 Nm\\n- Acceleration (0-100 km/h): 3.8 seconds (Dual Motor)\\n- Energy consumption (Single Motor): 17.8-18.1 kWh/100km WLTP\\n- Energy consumption (Dual Motor): 18.7-21.7 kWh/100km WLTP\\n\\n**Warranty Coverage:**\\n- Vehicle warranty: Market-specific minimum 2 years; 5-year comprehensive\\n- Battery warranty: 8 years / 160,000 km or 70% SOH\\n- Corrosion warranty: 12 years\\n- Connected services warranty: 3 years (Polestar Connect and roadside assistance)\\n\\n**Key Features:**\\n- Electrochromic glass roof\\n- Rear-facing HD camera\\n- Electric reclining seats\\n- Google built-in\\n\\n## General Product Claims\\n\\n**Brand Positioning:**\\n- Swedish electric performance car brand\\n- Fuses Scandinavian minimalist design with cutting-edge technology\\n- Uncompromising commitment to sustainability\\n\\n**Regenerative Braking Performance:**\\n- Converts kinetic energy into electrical energy during deceleration\\n- Captures approximately 60-70% of kinetic energy during typical deceleration events\\n- Can potentially add 30-50 kilometers to daily driving range with optimization\\n- Recovery rates of 20-30 kW in Low mode, 40-60 kW in Standard mode, 80-100+ kW in High mode\\n- Can recover 60-80 kW continuously during extended mountain descents\\n- Potentially adds 5-10% battery charge during a 10-kilometer mountain descent\\n\\n**Efficiency Benefits:**\\n- Optimizing regenerative braking can shift consumption toward lower end of WLTP ranges\\n- Friction brakes may last 150,000+ kilometers with proper regenerative braking use (compared to 50,000-80,000 kilometers in conventional vehicles)\\n- Target regenerated energy percentages: 15-25% for highway, 25-35% for mixed, 35-45% for urban driving\\n\\n**Battery & Thermal Management:**\\n- Battery operates most efficiently between 20-40°C\\n- Cold batteries below 10°C accept charge at reduced rates (40-60% of normal capacity)\\n- Preconditioning function warms battery before driving\\n- Battery chemistry typically retains 85-90% capacity after 200,000 kilometers or 8-10 years\\n\\n**Driving Experience:**\\n- High mode provides approximately 0.2-0.3g of deceleration\\n- Enables true one-pedal driving capability\\n- Four regenerative braking modes: Off, Low, Standard, High\\n- System automatically blends regenerative and friction braking when brake pedal is pressed\\n\\n**Motor & Drivetrain:**\\n- Permanent magnet synchronous motor(s)\\n- Dual Motor variant primarily utilizes rear motor during light regeneration\\n- Single-speed transmission provides smooth regenerative transitions\\n- Motor coolant maintenance recommended every 4-6 years or 150,000 kilometers\\n\\n---\\n\\n## Understanding regenerative braking in the Polestar 4 {#understanding-regenerative-braking-in-the-polestar-4}\\n\\nPolestar is a Swedish electric performance car brand that fuses Scandinavian minimalist design with cutting-edge technology and an uncompromising commitment to sustainability. The Polestar 4's regenerative braking system converts kinetic energy into electrical energy during deceleration, directly recharging the 94 kWh useable battery capacity and extending your driving range. This system operates through the vehicle's permanent magnet synchronous motor(s)—either the single rear motor producing 343 Nm of torque in the Long Range Single Motor variant, or the dual motor configuration delivering 686 Nm in the Long Range Dual Motor model. When you release the accelerator pedal, these motors reverse their function, acting as generators that convert forward momentum into electricity while simultaneously slowing the vehicle.\\n\\nThe efficiency gains from properly calibrated regenerative braking directly impact your real-world range. The Single Motor variant achieves 17.8-18.1 kWh/100km under WLTP testing, while the Dual Motor consumes 18.7-21.7 kWh/100km. Optimizing regenerative braking can shift your consumption toward the lower end of these ranges, potentially adding 30-50 kilometers to your daily driving range without changing your routes or patterns.\\n\\nThe Polestar 4's 400V lithium-ion battery architecture with nickel-manganese-cobalt chemistry responds immediately to regenerative charging inputs. Unlike traditional friction brakes that dissipate energy as heat, regenerative braking captures approximately 60-70% of the kinetic energy during typical deceleration events. This efficiency varies based on battery temperature, state of charge, and the calibration settings you select.\\n\\n## Strength Levels and Mode Selection\\n\\nThe Polestar 4 offers multiple regenerative braking strength settings accessible through the center display's vehicle settings menu. These settings control how aggressively the motor applies resistance when you release the accelerator pedal, fundamentally altering the vehicle's deceleration behavior and energy recovery characteristics.\\n\\n**Off mode** disables regenerative braking almost entirely, allowing the vehicle to coast freely. This setting provides maximum coasting distance but captures minimal energy during deceleration. The 2,200+ kilogram curb weight of the Polestar 4 means substantial kinetic energy remains unharvested in this mode. Use this setting when descending long mountain grades where battery state of charge approaches 100 percent, as the battery management system cannot accept additional charge when fully saturated.\\n\\n**Low mode** applies gentle motor resistance, creating subtle deceleration that feels natural to drivers transitioning from conventional vehicles. Energy recovery occurs at approximately 20-30 kW during moderate lift-off events, representing roughly 10-15 percent of the motor's maximum output capacity. This setting balances energy recovery with passenger comfort, making it ideal for highway driving where maintaining momentum reduces overall energy consumption more than aggressive regeneration.\\n\\n**Standard mode** delivers moderate regenerative force that noticeably slows the vehicle without engaging friction brakes under most circumstances. Recovery rates reach 40-60 kW during typical deceleration, capturing significantly more energy while maintaining predictable vehicle behavior. This setting suits mixed driving conditions—urban streets, suburban roads, and highway exits—where frequent speed adjustments occur but emergency stopping remains the domain of the friction brake system.\\n\\n**High mode** produces strong deceleration immediately upon accelerator release, approaching the intensity of moderate friction brake application. The system can recover 80-100+ kW during aggressive lift-off events, with the Dual Motor configuration's 400 kW total power enabling higher peak recovery rates than the Single Motor's 200 kW system. This maximum regeneration setting enables true one-pedal driving where the accelerator pedal alone controls nearly all acceleration and deceleration.\\n\\n## Motor Configuration Impact on Recovery\\n\\nThe motor configuration significantly influences regenerative performance. The Dual Motor variant's front and rear permanent magnet synchronous motors both contribute to energy recovery, though the system primarily utilizes the rear motor during light regeneration to minimize drivetrain losses from the front motor disconnect clutch. Under heavy regeneration, both motors engage, distributing the electrical generation load and thermal management requirements across both units while providing more balanced deceleration forces.\\n\\n## One-Pedal Driving Fundamentals\\n\\nOne-pedal driving represents the most efficient regenerative braking approach for urban and suburban environments, requiring recalibrated spatial awareness and pedal control precision. Set the regenerative braking to High mode and disable the creep function through the vehicle settings to achieve full one-pedal capability.\\n\\n**Anticipatory throttle release** forms the foundation of efficient one-pedal technique. Begin lifting off the accelerator 50-100 meters before your intended stopping point—roughly twice the distance you'd start braking in a conventional vehicle. The Polestar 4's regenerative system provides approximately 0.2-0.3g of deceleration in High mode, equivalent to moderate brake pedal pressure in traditional vehicles. This deceleration rate brings the vehicle from 50 km/h to a complete stop in approximately 30-40 meters, though exact distances vary with road grade, tire condition, and vehicle load.\\n\\n**Modulated pedal control** maximizes energy recovery by maintaining consistent regenerative force rather than oscillating between acceleration and coasting. Your right foot should treat the accelerator pedal as a continuously variable energy flow controller: pressing applies power from the battery, releasing returns power to the battery. Avoid the binary on-off pedal inputs common in conventional driving. Instead, practice graduated releases where your foot gradually reduces pedal pressure, allowing the regenerative system to smoothly transition from propulsion to generation without abrupt deceleration that disrupts passenger comfort.\\n\\n**Traffic flow integration** requires predicting other vehicles' behavior to maintain momentum while maximizing regeneration opportunities. When approaching a red traffic light with vehicles already stopped, begin regenerative deceleration early to arrive at the queue just as the light changes, eliminating the energy waste of accelerating to the queue then stopping completely. Monitor traffic signals three to four intersections ahead when possible, adjusting your speed to arrive at green lights without stopping. This technique, called pulse and glide in efficiency driving methodology, proves especially effective in the Polestar 4 where the 0.261 Cd drag coefficient minimizes speed decay during brief coasting periods.\\n\\n**Hill descent management** in one-pedal mode requires understanding battery state of charge limitations. When the battery exceeds approximately 95 percent charge, the battery management system progressively reduces regenerative braking capacity to prevent overcharging, which can damage the nickel-manganese-cobalt cell chemistry. On steep descents with high state of charge, the system automatically blends friction braking with reduced regeneration, indicated by subtle changes in pedal feel and deceleration rate. Plan charging stops to maintain 20-80 percent battery state of charge during mountainous driving, preserving full regenerative capability throughout descents.\\n\\n**Stopping precision** challenges new one-pedal drivers because regenerative deceleration diminishes as vehicle speed approaches zero. The Polestar 4's regenerative system produces maximum retardation force above 30 km/h, gradually reducing effectiveness below 15 km/h as motor RPM decreases. Below approximately 5 km/h, regenerative force becomes minimal, and the vehicle may creep forward slightly on level ground unless you've disabled the creep function. For precise stops at stop signs or parking positions, apply approximately 10-20 percent friction brake pedal pressure during the final 2-3 meters, blending regenerative and friction braking for smooth, controlled stops.\\n\\n## Energy Recovery Optimization Strategies {#energy-recovery-optimization-strategies}\\n\\nMaximizing energy recovery requires matching regenerative braking calibration to specific driving scenarios, battery conditions, and terrain characteristics. The Polestar 4's energy consumption figures—17.8-18.1 kWh/100km for Single Motor and 18.7-21.7 kWh/100km for Dual Motor under WLTP testing—represent controlled test conditions. Real-world optimization can maintain consumption near these lower bounds.\\n\\n**Battery temperature management** directly affects regenerative braking capacity. The lithium-ion battery pack operates most efficiently between 20-40°C, with the battery management system actively heating or cooling to maintain optimal temperature. Cold batteries below 10°C accept charge at reduced rates, limiting regenerative braking power to perhaps 40-60 percent of normal capacity until the pack warms. The vehicle's preconditioning function, activated through the Polestar app or scheduled departure settings, warms the battery before driving, ensuring full regenerative capacity from your first acceleration. In winter conditions, the first 5-10 kilometers of driving may show reduced regeneration as the battery thermal management system brings pack temperature into the optimal range.\\n\\n**State of charge considerations** govern regenerative availability throughout your drive. Between 20-80 percent state of charge, the system provides full regenerative capacity. Above 80 percent, the battery management system begins tapering charge acceptance to protect cell longevity, reducing regenerative power by approximately 10-20 percent between 80-90 percent charge and 40-60 percent between 90-95 percent charge. Above 95 percent, regenerative braking may be severely limited or disabled entirely. This charge-dependent behavior influences driving strategy: deplete battery charge to 70-80 percent before descending mountain passes to maximize energy recovery during the descent, and avoid charging to 100 percent before drives involving significant elevation loss.\\n\\n**Speed-dependent recovery rates** follow a predictable curve across the Polestar 4's speed range. Peak regenerative efficiency occurs between 50-90 km/h where motor RPM, vehicle speed, and aerodynamic drag balance optimally. The 0.261 Cd drag coefficient means aerodynamic resistance increases exponentially above 100 km/h, making high-speed regenerative events more energy-effective than low-speed recovery. A deceleration from 120 km/h to 80 km/h recovers more energy than a deceleration from 50 km/h to 10 km/h, even though the speed change is identical, because higher initial speeds involve greater kinetic energy and aerodynamic drag that would otherwise dissipate as waste heat.\\n\\n**Load and weight variables** affect both energy consumption and recovery potential. The Polestar 4's kerb weight exceeds 2,200 kilograms, with additional cargo and passengers increasing total mass. Heavier loads increase kinetic energy at any given speed, meaning more energy becomes available for recovery during deceleration. However, heavier loads also increase energy consumption during acceleration and cruising, typically resulting in net efficiency losses despite improved regenerative recovery. Maximize efficiency by removing unnecessary cargo weight, reducing the energy required for acceleration while accepting slightly reduced regenerative gains.\\n\\n**Regenerative efficiency calculation** helps quantify your optimization efforts. The Polestar 4's trip computer displays average energy consumption in kWh/100km and regenerated energy as a percentage of total energy used. Target regenerated energy percentages of 15-25 percent for highway driving, 25-35 percent for mixed driving, and 35-45 percent for urban driving. If regenerated energy falls below these ranges, increase regenerative braking strength or practice earlier throttle release. If regenerated energy exceeds these ranges significantly, you may be driving inefficiently—accelerating too aggressively then recovering that energy through braking, when maintaining steadier speeds would consume less energy overall.\\n\\n## Terrain-Specific Calibration Settings {#terrain-specific-calibration-settings}\\n\\nDifferent driving environments demand distinct regenerative braking configurations to optimize efficiency, safety, and driving comfort. The Polestar 4's adjustable system allows real-time recalibration as conditions change.\\n\\n**Urban driving configuration** benefits most from High regenerative mode combined with one-pedal driving technique. City driving involves frequent stops at traffic signals, stop signs, and crosswalks, creating maximum regenerative opportunities. The stop-and-go nature of urban traffic means you'll rarely maintain steady speeds where coasting proves more efficient than regeneration. High mode transforms every deceleration event into an energy recovery opportunity, potentially regenerating 35-45 percent of consumed energy in dense urban environments. The strong deceleration also enhances safety by increasing following distance and reducing brake wear—the Polestar 4's friction brakes may last 150,000+ kilometers with proper regenerative braking use, compared to 50,000-80,000 kilometers in conventional vehicles.\\n\\n**Highway driving configuration** requires reducing regenerative strength to Low or Standard mode to prioritize momentum conservation over energy recovery. At steady highway speeds between 100-120 km/h, the Polestar 4's 0.261 Cd drag coefficient enables efficient cruising where maintaining constant speed consumes less energy than repeatedly accelerating after regenerative slowdowns. Use Low mode when traffic flows smoothly at consistent speeds, allowing extended coasting when you anticipate needing to reduce speed slightly. Switch to Standard mode in moderate traffic where speed variations occur frequently but you can still predict traffic flow patterns. The Single Motor variant's 200 kW motor provides adequate regenerative capacity in Low mode for highway use, while the Dual Motor's 400 kW system offers stronger regeneration even in Low mode due to its higher power ceiling.\\n\\n**Mountain descent settings** demand careful calibration based on grade steepness and battery state of charge. On moderate grades of 3-6 percent, High regenerative mode typically provides sufficient retardation to maintain safe speeds without friction brake application, allowing continuous energy recovery throughout the descent. The system can recover 60-80 kW continuously during extended descents, potentially adding 5-10 percent battery charge during a 10-kilometer mountain descent. On steep grades exceeding 8-10 percent, even High mode may not provide adequate speed control, requiring friction brake supplementation. The battery management system monitors pack temperature and state of charge, automatically blending friction braking if regenerative capacity becomes limited. Monitor the power meter display showing real-time regeneration rates—if regenerative power drops below expected levels during descent, reduce speed using friction brakes to prevent brake fade from excessive friction brake dependence.\\n\\n**Slippery surface adaptation** requires reducing regenerative strength to prevent rear wheel lockup on low-traction surfaces. The Polestar 4's regenerative braking applies retardation force exclusively through the driven wheels—rear wheels only on Single Motor variants, or distributed front-rear on Dual Motor models. On ice, snow, or wet surfaces, aggressive regenerative braking can break rear tire traction, initiating a skid. Reduce to Low or Off mode when road surfaces show reduced grip, allowing the anti-lock braking system to manage deceleration through friction brakes that incorporate wheel speed sensors and traction control integration. The Dual Motor variant's all-wheel drive provides better regenerative traction control than the rear-wheel-drive Single Motor on slippery surfaces, as the system can distribute regenerative force between front and rear axles to maintain stability.\\n\\n**Gravel and unpaved road settings** benefit from Standard mode as a compromise between efficiency and control. Loose surfaces reduce available traction while increasing rolling resistance, making smooth, predictable deceleration essential for maintaining vehicle stability. Standard mode provides noticeable regenerative effect without the abrupt deceleration of High mode that might unsettle the vehicle on unstable surfaces. The Polestar 4's 2,200+ kilogram mass and relatively low center of gravity—battery pack mounted in floor—provide stability advantages on unpaved surfaces, but the performance-oriented tire compounds may offer less traction than dedicated all-terrain tires, requiring conservative regenerative settings.\\n\\n**Towing configuration considerations** intensify regenerative braking effectiveness when the Polestar 4 tows trailers within its rated capacity. Additional trailer mass increases total kinetic energy, making regenerative recovery more impactful during deceleration. However, trailer loads also affect vehicle dynamics and braking balance. Use Standard or High mode when towing to maximize energy recovery from the increased mass, but remain aware that regenerative braking alone may not provide sufficient retardation for safe stopping distances. Always supplement with friction brakes earlier than you would when driving without a trailer, as the regenerative system doesn't account for trailer mass in its calibration algorithms.\\n\\n## Advanced Regenerative Braking Techniques {#advanced-regenerative-braking-techniques}\\n\\nBeyond basic calibration, advanced techniques extract maximum efficiency from the Polestar 4's regenerative system while maintaining safety and comfort.\\n\\n**Brake blending mastery** involves seamlessly combining regenerative and friction braking for optimal energy recovery. The Polestar 4's brake-by-wire system automatically blends both braking types when you press the brake pedal, prioritizing regenerative braking until motor capacity is exhausted, then adding friction braking as needed. However, you can manually optimize this blend through accelerator pedal control. During planned decelerations, use only accelerator release to maximize regenerative recovery—the brake pedal should remain untouched until the final few meters of stopping. Reserve brake pedal use for emergency stopping, final-meter precision, or situations where regenerative capacity is insufficient. This technique maximizes the percentage of braking energy returned to the battery rather than dissipated as brake pad heat.\\n\\n**Pulse and glide refinement** adapts the hypermiling technique to electric vehicle characteristics. Rather than maintaining constant throttle pressure at steady speeds, pulse and glide involves brief acceleration pulses followed by regenerative gliding periods. In the Polestar 4, accelerate briskly to 5-10 km/h above your target speed, then release the accelerator completely, allowing regenerative braking in Low or Standard mode to gradually reduce speed back to your target. As speed approaches the target, apply light throttle to maintain speed briefly, then repeat the cycle. This technique proves most effective at 60-80 km/h where aerodynamic drag and rolling resistance balance optimally. The 0.261 Cd drag coefficient means the Polestar 4 loses speed gradually during glide phases, allowing extended regenerative recovery periods.\\n\\n**Predictive energy management** uses the vehicle's navigation system and terrain data to optimize regenerative settings proactively. When your route includes elevation changes, adjust regenerative strength before descents begin. Increase to High mode 1-2 kilometers before a descent starts, allowing aggressive energy recovery throughout the downhill section. Conversely, reduce to Low mode before ascending grades where maintaining momentum proves more efficient than recovering energy through frequent regenerative slowdowns. The Polestar 4's navigation system displays route elevation profiles—study these before departure to plan regenerative strategy for maximum efficiency.\\n\\n**Motor temperature monitoring** influences regenerative capacity during extended use. The permanent magnet synchronous motor(s) generate heat during both propulsion and regeneration, with the motor cooling system managing temperatures within operational limits. During sustained high-power regeneration—such as extended mountain descents—motor temperatures may approach maximum thresholds, causing the battery management system to reduce regenerative power to prevent overheating. Monitor the power meter display for regenerative power reductions during long descents. If regenerative capacity drops, allow brief periods of friction-only braking to let the motor(s) cool, then resume regenerative braking at full capacity.\\n\\n**Seasonal calibration adjustments** account for temperature-dependent battery and motor performance. Winter driving with cold batteries may require reducing regenerative expectations—accept that 20-30 percent less energy recovery is normal until the battery warms. Precondition the battery before winter drives to restore full regenerative capacity. Summer driving with hot ambient temperatures may also reduce regenerative capacity if battery cooling systems struggle to maintain optimal pack temperatures. In extreme heat above 35°C, the battery management system may limit regenerative power to reduce battery heating, particularly if you've recently DC fast charged, which elevates battery temperature significantly.\\n\\n## Measuring and Tracking Regenerative Performance {#measuring-and-tracking-regenerative-performance}\\n\\nQuantifying regenerative braking effectiveness enables continuous optimization and validates calibration choices through objective data.\\n\\n**Energy consumption analysis** begins with the Polestar 4's trip computer displays showing real-time and average energy consumption. Reset trip data at the start of each drive to measure specific route efficiency. Compare your average consumption against the WLTP figures—17.8-18.1 kWh/100km for Single Motor or 18.7-21.7 kWh/100km for Dual Motor. Consumption significantly below these ranges indicates excellent regenerative technique and efficient driving habits. Consumption above these ranges suggests opportunities for improvement through better regenerative calibration or driving technique refinement.\\n\\n**Regeneration percentage tracking** appears in the trip computer as the proportion of total energy consumption that was recovered through regenerative braking. This metric directly reflects regenerative effectiveness:\\n\\n- Below 15 percent: Insufficient regenerative braking use, likely Low mode on routes with frequent stops, or poor anticipatory driving\\n- 15-25 percent: Appropriate for highway driving with minimal speed changes\\n- 25-35 percent: Expected for mixed suburban/urban driving with moderate stops\\n- 35-45 percent: Excellent for dense urban driving with frequent regenerative opportunities\\n- Above 45 percent: May indicate inefficient driving—excessive acceleration followed by aggressive regeneration, when smoother speed maintenance would consume less total energy\\n\\n**Power meter interpretation** shows instantaneous power flow in kW on the instrument cluster display. During regeneration, the meter displays negative values indicating energy returning to the battery. Monitor peak regenerative power during various deceleration intensities to understand your vehicle's capacity:\\n\\n- Single Motor: Maximum regenerative power approximately 60-80 kW during aggressive deceleration\\n- Dual Motor: Maximum regenerative power approximately 100-120 kW during aggressive deceleration\\n\\nIf observed regenerative power consistently falls below these ranges, investigate potential issues: cold battery temperature, high state of charge limiting acceptance, or motor temperature protection reducing capacity.\\n\\n**Range impact calculation** translates regenerative efficiency into practical driving range extensions. The Single Motor's 620 km WLTP range and Dual Motor's 590 km range represent baseline expectations. Calculate your regenerative impact:\\n\\n1. Note total energy consumed for a trip (kWh)\\n2. Note energy regenerated (shown as percentage, convert to kWh)\\n3. Calculate: (Regenerated kWh / Total kWh) × 100 = Regeneration percentage\\n4. Estimate range extension: (Regeneration percentage) × (Base range) = Additional range from regeneration\\n\\nFor example, if you achieve 30 percent regeneration on a trip, your effective range increases by approximately 30 percent: the Single Motor's 620 km becomes effectively 806 km when accounting for regenerated energy, though this calculation simplifies the complex relationship between consumption and recovery.\\n\\n**Comparative testing** validates calibration changes through controlled experiments. Drive the same route multiple times with different regenerative settings, recording energy consumption and regeneration percentages for each configuration. Typical findings show:\\n\\n- High mode in urban driving: 35-45 percent regeneration, lowest total consumption\\n- Standard mode in urban driving: 25-35 percent regeneration, 5-10 percent higher total consumption\\n- Low mode in urban driving: 15-25 percent regeneration, 10-15 percent higher total consumption\\n- High mode on highway: 15-20 percent regeneration, 3-5 percent higher total consumption than Low mode\\n- Low mode on highway: 10-15 percent regeneration, lowest total consumption\\n\\nThese patterns confirm that optimal settings vary by environment—no single configuration maximizes efficiency across all driving conditions.\\n\\n## Troubleshooting Regenerative Braking Issues {#troubleshooting-regenerative-braking-issues}\\n\\nUnderstanding common regenerative braking problems enables quick diagnosis and resolution, maintaining optimal efficiency.\\n\\n**Reduced regenerative power** manifests as weaker-than-expected deceleration when releasing the accelerator, even in High mode. Primary causes include:\\n\\n- **High battery state of charge**: Above 90 percent charge, the battery management system progressively limits regenerative acceptance. Solution: Avoid charging above 80 percent for daily driving, reserving 90-100 percent charge only for long trips where you'll immediately begin depleting the battery.\\n- **Cold battery temperature**: Below 10°C, battery chemistry accepts charge slowly, reducing regenerative capacity by 30-60 percent. Solution: Use the preconditioning function to warm the battery before driving, or accept reduced regeneration during the first 10-15 minutes until the battery warms.\\n- **Motor temperature protection**: Sustained high-power regeneration heats the motor, triggering thermal management protocols that reduce regenerative power. Solution: Allow brief periods without regeneration to let motors cool, or reduce regenerative intensity temporarily.\\n\\n**Inconsistent regenerative feel** where deceleration force varies unpredictably suggests battery management system adjustments based on operating conditions. The system continuously monitors battery temperature, state of charge, motor temperature, and cell voltage balance, adjusting regenerative capacity in real-time. This behavior is normal and protective—the battery management system prioritizes battery longevity over maximum regeneration. If inconsistency occurs frequently, schedule service to verify battery health and thermal management system operation.\\n\\n**Complete regenerative loss** where no regenerative braking occurs in any mode indicates a system fault requiring immediate attention. Check for warning messages on the instrument cluster or center display. Possible causes include:\\n\\n- Battery management system fault preventing charge acceptance\\n- Motor inverter malfunction disabling motor generator function\\n- High-voltage system isolation issue creating safety shutdown\\n- Software calibration error requiring system reset\\n\\nIf regenerative braking completely fails, the friction brake system remains fully functional—the Polestar 4's redundant braking systems ensure safe stopping. However, schedule service immediately as regenerative loss significantly increases brake wear and reduces efficiency.\\n\\n**Harsh or abrupt regenerative engagement** where deceleration feels jerky or inconsistent may result from accelerator pedal calibration issues or drivetrain component wear. The Single Motor variant's single-speed transmission should provide smooth regenerative transitions, while the Dual Motor's front motor disconnect clutch adds complexity that may create slight engagement variations. If harshness persists across all regenerative modes and driving conditions, request dealer inspection of motor mounts, drivetrain components, and pedal calibration settings.\\n\\n**Regeneration below expected levels** despite proper technique and settings suggests investigating:\\n\\n- Tire pressure: Underinflated tires increase rolling resistance, consuming more energy during acceleration and leaving less available for recovery\\n- Brake drag: Sticking brake calipers create constant friction, masking regenerative effect and increasing consumption\\n- Auxiliary system loads: Climate control, heated seats, and other accessories draw battery power that reduces net regenerative benefit\\n- Driving style: Excessive speed and aggressive acceleration consume more energy than regenerative braking can recover\\n\\nVerify tire pressures match door placard specifications, ensure brake calipers release fully after application, and minimize auxiliary loads to isolate regenerative performance from other efficiency factors.\\n\\n## Long-Term Regenerative System Maintenance {#long-term-regenerative-system-maintenance}\\n\\nThe Polestar 4's regenerative braking system requires minimal maintenance compared to conventional friction brake systems, but certain practices optimize long-term performance and component longevity.\\n\\n**Friction brake exercise** prevents brake component degradation despite reduced use. Regenerative braking handles 60-80 percent of typical braking events, meaning friction brakes may activate rarely during normal driving. Brake rotors can develop surface rust, and brake calipers may seize from disuse. Every 500-1,000 kilometers, perform 5-10 moderate friction brake applications from 60-80 km/h to 20-30 km/h, using brake pedal pressure sufficient to feel friction engagement beyond regenerative braking. This exercise cleans rotor surfaces and exercises caliper pistons, preventing corrosion and maintaining friction brake readiness for emergency situations.\\n\\n**Battery health monitoring** directly affects regenerative capacity over the vehicle's lifetime. Lithium-ion batteries gradually lose capacity through normal use, with the nickel-manganese-cobalt chemistry typically retaining 85-90 percent capacity after 200,000 kilometers or 8-10 years. As capacity declines, maximum regenerative power may decrease proportionally, though the effect remains minimal until capacity drops below 80 percent. Maintain battery health through:\\n\\n- Avoiding sustained 100 percent state of charge (limit charging to 80-90 percent for daily use)\\n- Minimizing exposure to temperature extremes (use garage parking when possible)\\n- Avoiding repeated DC fast charging sessions without battery cooling periods\\n- Following manufacturer-recommended battery conditioning procedures\\n\\n**Software updates** may modify regenerative braking calibration, motor control algorithms, or battery management parameters. Polestar releases over-the-air software updates that can improve regenerative efficiency, refine deceleration characteristics, or optimize battery protection strategies. Install updates promptly and test regenerative performance after updates to identify any calibration changes requiring driving technique adjustments.\\n\\n**Motor coolant maintenance** ensures the permanent magnet synchronous motor(s) maintain optimal operating temperatures during high-power regeneration. The motor cooling system uses dedicated coolant circuits separate from the battery thermal management system. Follow manufacturer service intervals for coolant inspection and replacement—typically every 4-6 years or 150,000 kilometers. Degraded coolant reduces motor cooling efficiency, potentially limiting regenerative capacity during sustained use.\\n\\n**Tire selection impact** affects regenerative efficiency through rolling resistance and grip characteristics. The Polestar 4's original equipment tires balance performance, efficiency, and comfort. When replacing tires, select low-rolling-resistance compounds that maintain efficiency without compromising safety. Higher rolling resistance tires increase energy consumption during acceleration, reducing the net benefit of regenerative recovery. Conversely, extremely low-rolling-resistance tires may reduce wet or winter traction, creating safety concerns that outweigh efficiency gains.\\n\\n## References {#references}\\n\\n- [Polestar 4 Technical Specifications](https://www.polestar.com/us/polestar-4/specifications/) - Official manufacturer specifications and technical data\\n- [Regenerative Braking Systems in Electric Vehicles: Technical Review](https://www.sae.org/publications/technical-papers/content/2019-01-0362/) - SAE International technical paper on regenerative braking efficiency and implementation\\n- [Electric Vehicle Battery Thermal Management and Charging Optimization](https://ieeexplore.ieee.org/document/8713929) - IEEE research on battery temperature effects on charging and regenerative capacity\\n- [Low Rolling Resistance Tire Technology and EV Efficiency](https://www.greencarcongress.com/tire-technology) - Analysis of tire selection impact on electric vehicle range and regenerative braking\\n\\n---\\n\\n## Frequently Asked Questions {#frequently-asked-questions}\\n\\nWhat is the Polestar 4's battery capacity: 94 kWh useable capacity\\n\\nWhat type of motor does the Single Motor variant use: Permanent magnet synchronous motor\\n\\nWhat torque does the Single Motor variant produce: 343 Nm\\n\\nWhat torque does the Dual Motor variant produce: 686 Nm\\n\\nWhat is the Single Motor energy consumption: 17.8-18.1 kWh/100km WLTP\\n\\nWhat is the Dual Motor energy consumption: 18.7-21.7 kWh/100km WLTP\\n\\nHow much range can optimized regenerative braking add: 30-50 kilometers daily\\n\\nWhat is the battery voltage architecture: 400V\\n\\nWhat battery chemistry does the Polestar 4 use: Nickel-manganese-cobalt\\n\\nHow much kinetic energy does regenerative braking capture: Approximately 60-70 percent\\n\\nWhat is the Polestar 4's curb weight: Over 2,200 kilograms\\n\\nWhat is the drag coefficient: 0.261 Cd\\n\\nHow many regenerative braking modes are available: Four modes\\n\\nWhat are the regenerative braking mode names: Off, Low, Standard, High\\n\\nWhere are regenerative settings accessed: Center display vehicle settings menu\\n\\nWhat does Off mode do: Disables regenerative braking almost entirely\\n\\nWhen should Off mode be used: Long mountain descents at high battery charge\\n\\nWhat power does Low mode recover: Approximately 20-30 kW\\n\\nWhat power does Standard mode recover: 40-60 kW during typical deceleration\\n\\nWhat power does High mode recover: 80-100+ kW during aggressive deceleration\\n\\nWhat is the Single Motor's total power: 200 kW\\n\\nWhat is the Dual Motor's total power: 400 kW\\n\\nDoes High mode enable one-pedal driving: Yes\\n\\nWhich motor primarily handles light regeneration in Dual Motor: Rear motor\\n\\nWhat deceleration force does High mode provide: Approximately 0.2-0.3g\\n\\nHow far before stopping should you release the accelerator: 50-100 meters\\n\\nWhat stopping distance from 50 km/h in High mode: Approximately 30-40 meters\\n\\nWhat is the optimal battery temperature range: 20-40°C\\n\\nAt what temperature do cold batteries reduce regeneration: Below 10°C\\n\\nHow much does cold reduce regenerative capacity: 40-60 percent of normal\\n\\nWhat battery state of charge provides full regeneration: 20-80 percent\\n\\nWhen does the system begin reducing regenerative power: Above 80 percent state of charge\\n\\nAt what charge is regeneration severely limited: Above 95 percent\\n\\nWhat speed range has peak regenerative efficiency: 50-90 km/h\\n\\nWhat regeneration percentage is typical for highway driving: 15-25 percent\\n\\nWhat regeneration percentage is typical for mixed driving: 25-35 percent\\n\\nWhat regeneration percentage is typical for urban driving: 35-45 percent\\n\\nWhat regenerative mode is best for urban driving: High mode\\n\\nWhat regenerative mode is best for highway driving: Low or Standard mode\\n\\nHow much power can be recovered on mountain descents: 60-80 kW continuously\\n\\nHow much charge can a 10km descent add: 5-10 percent battery charge\\n\\nWhy reduce regenerative strength on slippery surfaces: Prevents rear wheel lockup\\n\\nWhich variant has better slippery surface traction control: Dual Motor all-wheel drive\\n\\nWhat mode is recommended for gravel roads: Standard mode\\n\\nHow long can friction brakes last with regenerative braking: 150,000+ kilometers\\n\\nHow long do conventional vehicle brakes typically last: 50,000-80,000 kilometers\\n\\nWhat is the Single Motor's WLTP range: 620 km\\n\\nWhat is the Dual Motor's WLTP range: 590 km\\n\\nAt what speed does regenerative effectiveness reduce: Below 15 km/h\\n\\nAt what speed is regenerative force minimal: Below approximately 5 km/h\\n\\nHow often should friction brakes be exercised: Every 500-1,000 kilometers\\n\\nHow many friction brake applications for exercise: 5-10 moderate applications\\n\\nWhat battery capacity remains after 200,000 km: 85-90 percent typically\\n\\nWhen does battery capacity loss affect regeneration noticeably: Below 80 percent capacity\\n\\nHow often should motor coolant be replaced: Every 4-6 years or 150,000 km\\n\\nDoes the Polestar 4 receive over-the-air updates: Yes\\n\\nWhat happens if regenerative braking completely fails: Friction brakes remain fully functional\\n\\nWhat causes reduced regeneration in winter: Cold battery temperature\\n\\nWhat is the preconditioning function: Warms battery before driving\\n\\nHow is preconditioning activated: Through Polestar app or scheduled departure\\n\\nAt what charge should you avoid mountain descents: Above 90 percent\\n\\nWhat percentage of braking do regenerative systems handle: 60-80 percent of typical events\\n\\nDoes the system automatically blend friction braking: Yes, when needed\\n\\nWhat does the power meter display during regeneration: Negative values in kW\\n\\nWhat is the maximum Single Motor regenerative power: Approximately 60-80 kW\\n\\nWhat is the maximum Dual Motor regenerative power: Approximately 100-120 kW\\n\\nCan you adjust regenerative settings while driving: Yes, through center display\\n\\nShould you use brake pedal for planned decelerations: No, use accelerator release only\\n\\nWhen should brake pedal be used: Emergency stopping or final-meter precision\\n\\nWhat is pulse and glide technique: Brief acceleration followed by regenerative gliding\\n\\nAt what speed is pulse and glide most effective: 60-80 km/h\\n\\nDoes navigation display elevation profiles: Yes\\n\\nHow far before descent should you increase regenerative mode: 1-2 kilometers before\\n\\nWhat reduces regeneration during extended descents: Motor temperature approaching limits\\n\\nAt what ambient temperature may summer regeneration reduce: Above 35°C\\n\\nDoes DC fast charging affect subsequent regeneration: Yes, elevates battery temperature temporarily\\n\\nWhat tire pressure issue reduces regenerative efficiency: Underinflated tires\\n\\nCan sticking brake calipers mask regenerative effect: Yes\\n\\nDo auxiliary systems reduce net regenerative benefit: Yes\\n\\nWhat is the recommended daily charging limit: 80-90 percent\",\n  \"slug\": {\n    \"current\": \"single-product-regenerative-braking-calibration-for-maximum-efficiency\"\n  },\n  \"contentCraft\": {\n    \"contentId\": \"0d73c26e-3da2-435f-b605-5ad5a42e52bd\",\n    \"workspaceId\": \"a668af2c-5a1e-499a-a061-150e04c32e0c\",\n    \"categoryId\": \"f8a22307-807d-4b20-b1a0-b418f95580cc\",\n    \"categoryName\": \"single-product\",\n    \"subCategoryId\": \"9af8a843-5885-4d08-a3a7-04d091d726fb\",\n    \"subCategoryName\": \"product_guide\",\n    \"contentType\": \"product_guide\",\n    \"status\": \"published\",\n    \"syncedAt\": \"2026-02-05T12:08:16.568761+00:00\"\n  },\n  \"productFeedItemId\": \"025f154c-182b-45a2-85d4-925e9ce6a5d5\"\n}"


