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PROBLEM STATEMENT 

A consumer electronics manufacturer produces a variety of batery-powered devices, including 
smartphones, laptops, and wireless earbuds. They want to enhance the performance and longevity of 
their devices' bateries using data analysis. Specifically, they aim to address issues related to batery 
health, power consump�on, and user sa�sfac�on based on data-driven insights. 

SCENARIO DESCRIPTION AND SPECIFIC EXAMPLE 

The company's devices are equipped with bateries that are essen�al for their func�onality. These 
bateries degrade over �me due to charging cycles, temperature varia�ons, and usage paterns. The 
company collects data on batery performance, charging habits, and user feedback. 

Data-Driven Issues to Be Addressed 

Bateries are analyzed using historical data to assess batery health and degrada�on over �me. 
Manufacturers examine power consump�on data to understand how different usage paterns affect 
batery life including: 

• Monitoring various power-consuming ac�vi�es 
• Correla�ng batery temperature data with batery health and charging habits. Are there 

temperature ranges that significantly impact batery longevity? 

Key batery performance metrics, such as batery capacity reten�on and expected lifespan are calculated 
based on historical data. These metrics provide recommenda�ons to improve batery life, op�mized 
power consump�on, and enhanced user sa�sfac�on. The metrics also plot future direc�ons, for 
example,  should the company consider so�ware op�miza�ons or other batery management features? 

Where Does Data Analysis Come In 

- Batery health analysis: Historical data is collected and analyzed to assess batery degrada�on 
rates and iden�fy factors contribu�ng to batery health decline. 

- Power consump�on data is collected and analyzed to iden�fy high-drain ac�vi�es and 
recommend user behavior adjustments for improved batery life. 

- Temperature impact assessment: Data is collected and analyzed to determine the effect of 
temperature varia�ons on batery health and longevity. 

- Sta�s�cal analysis: Historical batery performance metrics, such as capacity reten�on and 
expected lifespan, are collected and analyzed. 

- User feedback analysis: User feedback is collected and surveys used to gain insights into user 
sa�sfac�on and areas for improvement. 



- Predic�ve modeling: Models are developed to predict batery degrada�on, expected lifespan, 
and user sa�sfac�on based on historical and real-�me data. 

Data analysis techniques are leveraged to enhance the performance and longevity of batery-powered 
consumer devices, ul�mately leading to improved user sa�sfac�on and product quality. 

Follow-Up Ques�ons 

1. Batery Health and Degrada�on 

- Can specific usage paterns, connec�vity or charging behaviors be iden�fied that are associated 
with faster batery degrada�on? 

- Are there differences in batery degrada�on rates between different device models or batery 
types? 

- How does batery health vary among users with similar devices? Are there external factors 
impac�ng batery health? 

2. Power Consump�on and Usage Paterns 

- What are the most common high-drain ac�vi�es reported by users, and how do they impact 
batery life? 

- Can users be categorized into different usage profiles based on their power consump�on 
paterns, and if so, what are the implica�ons for batery life? 

- Are there so�ware or firmware updates that can be implemented to op�mize power 
consump�on for specific user groups? 

3. Temperature and Batery Longevity 

- Are there specific temperature ranges that are more detrimental to batery health, and can 
common scenarios be iden�fied where devices are exposed to these temperatures? 

- Can guidelines be developed for users to mi�gate the impact of extreme temperatures on 
batery longevity? 

- Are there design changes or thermal management strategies that can be employed to improve 
batery performance in various temperature condi�ons? 

4. Batery Performance Metrics 

- How does batery capacity reten�on change over �me, and what is the average expected 
lifespan of bateries in different devices? 

- Are there devices or batery models that consistently outperform others in terms of batery 
performance metrics? 

- Can predic�ve models be created to es�mate when a batery is likely to reach a certain capacity 
threshold based on its usage history? 

5. User Sa�sfac�on and Product Improvements 

- What are the most common user complaints related to batery life and performance? 
- Are there user segments with unique preferences or pain points regarding batery life? 
- How can user feedback and data analysis inform product development and so�ware updates to 

address batery-related concerns? 



These follow-up ques�ons aim to delve deeper into specific aspects of batery performance and user 
sa�sfac�on, guiding further data analysis and research to op�mize batery-powered consumer devices. 

In this scenario, we'll work with fic�onal batery specifica�ons to demonstrate the math involved in 
deciding between series and parallel connec�ons for a batery powered system: 

**Batery Specifica�ons:** 

- Individual Batery Voltage (V): 3.7 volts (typical for lithium-ion bateries) 

- Individual Batery Capacity (C): 2000 milliampere-hours (mAh) or 2 ampere-hours (Ah) 

- Solar System Voltage Requirement (V_req): 24 volts (typical for some solar inverters) 

**Calcula�ons for Series Connec�on:** 

- To determine the total voltage (V_total) in a series connec�on, sum the individual batery voltages: 

- V_total = 6 × 3.7 V = 22.2 V 

- The total capacity (C_total) remains the same as the capacity of a single batery: 

- C_total = 2 Ah 

**Calcula�ons for Parallel Connec�on:** 

- In a parallel connec�on, the total voltage (V_total) remains the same as the voltage of a single batery 
(3.7 V). 

- To calculate the total capacity (C_total), sum the individual batery capaci�es: 

- C_total = 6 × 2 Ah = 12 Ah 

**Power Calcula�on:** 

- Assuming a solar panel generates a constant current (I) of 5 amperes (A): 

- Power (P) = Voltage (V) × Current (I) 

- For the series-connected bateries: P_series = 22.2 V × 5 A = 111 W 

- For the parallel-connected bateries: P_parallel = 3.7 V × 5 A = 18.5 W 

  



**Efficiency Analysis:** 

- To assess efficiency, consider the electrical output of each configura�on for the same solar input. Let's 
assume the solar input (energy from solar panels) is 150 W: 

- Efficiency_series = (P_series / Solar Input) × 100 = (111 W / 150 W) × 100 ≈ 74% 

- Efficiency_parallel = (P_parallel / Solar Input) × 100 = (18.5 W / 150 W) × 100 ≈ 12.3% 

**Cost-Benefit Analysis:** 

- Determine the cost of bateries and other system components for both series and parallel 
configura�ons, taking into account installa�on and maintenance costs. 

- Calculate the cost per kWh of energy stored for each configura�on. 

- Perform a cost-benefit analysis to compare ROI based on expected energy savings and system 
performance. 

These example batery values illustrate how math can be applied to make decisions regarding series and 
parallel connec�ons in a solar power system. Actual batery specifica�ons and requirements would vary 
based on the specific project and goals. 


