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Proposal Summary 

Students for Environmental & Energy Development (SEED) found that by modifying 

student habits in the laundry room, the university could save $88,500 per year and by installing 

all new dryers, could save $81,200 a year. Altogether, this proposal indicates $150,300 in 

possible savings per year if students were to modify their habits and use new dryers. If money 

saved from implementing new student habits went into purchasing new dryers, the university 

could be outfitted with new dryers after six years. 

Introduction 

With well over 20,000 students living on-campus, residence halls and apartment 

buildings at Rutgers University-New Brunswick (RU-NB) consume a significant amount of 

energy. Students make a direct impact on energy consumption within on-campus living spaces in 

three specific areas: dorm rooms, bathrooms, and laundry rooms. SEED chose to focus on 

improving energy efficiency in laundry rooms not only because there are fewer laundry rooms 

than there are dorm rooms or bathrooms (making implementation easier), but because laundry 

rooms account for 27.8% of total energy used by on-campus college students (Steingard, 2009) . 

The total energy used in the laundry room depends on how the machines operate, and how the 

students operate the machines. SEED assessed both changing machines and changing student 

habits for reducing electricity consumed in the laundry room for a complete analysis. In terms of 

students operating machines, most are not conscious of how their selected settings, or load of 

laundry mass, can be inefficient and costly to the university as well as the environment. In terms 

of the machines and how they operate, the university is leasing machines that are inefficient 

compared to newer machine models. This impacts both University’s budget and carbon footprint. 
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Through rigorous data acquisition and calculations with the supervision of Francis Jordan, a 

knowledgeable graduate student whose area of expertise is laundry machines, SEED believes 

that changing student habits as well as the machines they use can save the university from 

unnecessary money spent and the environment from carbon emissions. 

Cost and Energy Savings Per Machine 

There were three major calculations made with washing machines: gallons saved when 

all students wash laundry with a full load, electricity saved when all students wash with a full 

load, and the natural gas saved when all students use cold water settings. There are 470 Maytag 

Energy Advantage Front-Load Washers in dorms and apartments at Rutgers University-New 

Brunswick (see Appendix C to see table used for this calculation). In total, washers run for 

around 9,900,000 minutes per year at RU-NB. With every wash cycle on average running 31 

minutes long (see Appendix D), this is approximately 319,000 wash cycles run per year. The 

SEED team broke down each wash cycle into three types of capacities which were full (4.5 kg of 

laundry), three-quarters full (3 kg of laundry), and half-full (1 kg of laundry) capacity. SEED 

found that 56% of people wash their laundry with a full-load, 32% with a three-quarters full load, 

and 11% with a half-full load. A full load of laundry uses 24.4 gallons per cycle, a three-quarters 

full load of laundry uses 23.9 gallons per cycle, and a half-full load of laundry uses 19.1 gallons 

of water per cycle. Through these numbers, it was found that if all students washed their clothes 

with a full load, 42,600 wash cycles could be saved per year at Rutgers-New Brunswick. This 

equates to 937,000 gallons of water saved from being used which at $51 per 1000 cubic feet of 

water equates to $3,290 saved per year (Murtha, 2017). At 0.403 KWh per cycle and $0.12/KWh 

($0.120156 was the exact price per KWh for Evan Lutz’s last PSEG bill in New Brunswick), 
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42,600 wash cycles saved also equates to $1030 a year saved. With the new total of washing 

machine cycles per year, 229,000 cycles, the savings that would occur if all students switched to 

cold wash settings were then found. There are six available washer settings for washing 

machines at Rutgers and these are whites (hot water), colors (warm water), bright colors (cold 

water), permanent press (warm water), woolens (cold water), and delicates/knits (warm water). 

By using the SEED survey data, it was assumed that 2% of on-campus students at Rutgers use 

the whites setting, 57% use colors, 19% use bright colors, 8% use permanent press, 1% use 

woolens, and 7% use delicates/knits. The SEED team used the values of 70 degrees fahrenheit 

for cold water, 92.5 degrees fahrenheit for warm water, and 130 degrees fahrenheit for hot water 

(see Appendix H). It was then calculated that to heat the water from cold to warm, it would take 

536 BTU’s per gallon of water, and to heat the water from cold to hot it would take 1428 BTU’s 

per gallon of water. These numbers were calculated using a boiler and distribution efficiency of 

35% (Dentz, 2016), . The gallons used per year per setting, with the new count of wash cycles, 

were then calculated and a savings of $64,700 per year was found. 

Overall, two calculations were made with dryers at RU-NB. The first was how much 

money would be saved with a new dryer cycle total, and the second was how much money could 

be saved if all of the dryers were replaced. There are 330 dryers in total at Rutgers New 

Brunswick. Of these dryers, 176 are single electric dryers, 73 are double electric dryers, 7 are 

single gas dryers, and 74 are double gas dryers. The ratio for dryer cycles used to wash cycles 

used was found to be .83, thus it was calculated that if 42,600 wash cycles were saved, 35,400 

dryer cycles could be saved. At 4.58 KWh per cycle, this amounts to 162,100 cycles saved which 

at .12 KWh/$ is $19,400 saved a year. With this new dryer cycle total per year, it was then 
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calculated how much money could be saved a year if new dryers were implemented. If every 

dryer was replaced with the LG DLHX4072 model (see Appendix G for the spec sheet), which 

runs at 1.96 KWh per cycle and $0.12 per KWh equates to $81,200 a year. Refer to Figure 1 for 

the exact Excel sheet used for these calculations. There is a larger version of Figure 1 in 

Appendix K. 

 

Figure 1: Excel Sheet Used For Calculations 

Explanation of Calculations 

SEED used a web-scraping script to get an accurate measure of the amount of time 

laundry machines are run at RU-NB. This script was deployed automatically every five minutes 

and scraped the eSuds site to get the number of laundry machines in use in each residence 

building at RU-NB. At the time of writing, a full school week was recorded as well as a full 

break week. To get the total amount of washer and dryer minutes in a year, the counts were 

multiplied by a factor of five, then the school week total minutes was multiplied by a factor of 30 

(fall and spring semester are both 15 weeks). The break week total was multiplied by 15 to 
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represent the weeks in which Rutgers hosts students outside of fall and spring semester). See 

Figure 2 for a visual representation of the machine usage during each week type, Figure 3 for 

exact numbers, and Appendix A for an in-depth explanation. 

Figure 2: Data recordings of washer and dryer counts for one week of break and school.  
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Semester Week Washers Dryers  Break Week Washers Dryers 

Monday 25280 34375  Monday 10540 13015 

Tuesday 33095 42100  Tuesday 9655 11765 

Wednesday 53655 74095  Wednesday 8690 11280 

Thursday 60955 81820  Thursday 4530 7025 

Friday 48490 65740  Friday 6450 8985 

Saturday 46345 60335  Saturday 13855 15880 

Sunday 47205 64055  Sunday 16475 20575 

SUM 315025 422520  SUM 70195 88525 

Figure 3: Exact minutes calculated for each kind of week and machine 

Swati Modhwadia, with the help of Francis Jordan, spent upwards of six hours recording 

the electricity and water flow data for various washing cycles in Perry Hall. The team used the 1 

kg, 3 kg, and 4.5 kg load masses for the experiment. These masses represented half-full, 

three-quarters full, and completely full loads for the specific size drum of the Maytag washing 

machine being used. Then, each load was tested twice under the whites setting and two, 

three-quarters full testings, were completed with the permanent press setting. The results from 

the whites setting were only used and the gallons per capacity were averaged. From these 

testings it was found that 31 minutes was the average run time for a washer. Unfortunately, there 

was not enough time to translate the plug flow data for the electricity of the washing machine, 

and there was also no time to test the drying machines within Perry Hall. As a result of this 

experiment, the SEED team was able to retrieve gallons used per washing machine capacity. The 

SEED team was also able to read the fine details on the washing machines and understand how 

settings translate to temperature. Using data from eSuds, the team calculated the average run 

time for the dryers used is 50 minutes. See Appendix B for experimental data.  
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The SEED team created laundry room habits survey to get student habit input. Within this 

survey, the following questions were asked:  

● What dormitory do you wash your clothes in?  

● About how much do you usually fill the washer?  

● What washer setting do you normally use?  

● Which dryer setting do you normally use?  

● When drying your clothes, how often do you remove lint from your dryer screen?  

● How often do you wash your clothes or bed sheets in on-campus laundry rooms? 

In total, 105 people answered our survey. See Appendix E for further details.  

Michael Kornitas, the energy conservation manager for Rutgers University, assisted 

SEED by providing an Excel sheet of all the washers and dryers on-campus at Rutgers, as well as 

the specifications for these machines. These specifications were used to determine the KWh for 

each machine. It must be noted that although there were four kinds of dryers, it was assumed that 

every dryer was the same in these calculations. The SEED team used specifications from the 

single electric dryers. See Appendix F for the specification sheets used and Appendix C for the 

the total washer and dryer counts. 

Lastly, there is some multiplication that requires explaining. To find the amount of british 

thermal units required to increase the temperature of water, the change in temperature required 

was multiplied by a factor of 8.8. To obtain how many 1000 cubic feet of gas this is, the british 

thermal units were divided by 1,000,000. Kilowatt hours were calculated by multiplying the 

given KWh(s) on the specification sheets, by the run time for each cycle. The information from 

Appendix I helped the SEED team make these calculations.  
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Implementation Suggestions 

1. Using eSuds data, the SEED team has calculated the buildings that contribute the most to 

dryer usage and have the most instances of at least one dryer running. Therefore, SEED 

recommends that dryers are replaced two at a time to the buildings in the order specified 

in Appendix J. 

2. The posters should be placed directly next to the eSuds payment box of every laundry 

room. The posters will recommend students to add 4.5 kg of laundry and encourage them 

to use cold water unless they are removing stains.  

3. A scale should be included in each laundry room and placed underneath every poster to 

help students figure out how much their laundry weights. The BalanceFrom High 

Accuracy Digital Bathroom Scale with Backlit Display and Step-On Technology is a 

good scale to use. It costs only $10.00, has an accuracy of .2 lbs, and runs on batteries, 

which is relatively inexpensive and does not require an outlet.  

4. Cold water detergents can be made more accessible to students by adding them to 

vending machines in the residence halls. The detergent would be sold in single-use 

packets. One detergent that can be sold is the Lewis N. Clark Woolite Travel Laundry 

Liquid Soap. It comes in a 20 pack that is sold online for $10.58, making it suitable for 

selling in vending machines.  

Implementation Timeline.  

Our plan for making the laundry rooms at Rutgers more sustainable can be split up into 

two stages: immediate changes and progressive changes. Immediate changes to the laundry 
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rooms would include implementing posters encouraging students to use 4.5 kg loads of laundry 

as well as cold water settings, installing scales to measure the weight of the laundry before 

washing, and making cold water laundry detergent available for students. These immediate 

changes will encourage and inform students to have more eco-friendly laundry habits. Not only 

do these immediate changes help the environment and reduce carbon emissions, but it will also 

save Rutgers money. Rutgers can save an estimated $88,504 from these changes in student habits 

alone. As the university saves money from implementing low-cost laundry room changes, the 

SEED team recommends the university reinvest this money for progressive, more expensive 

changes. The progressive changes include changing the current dryers in the laundry rooms to 

more efficient and newer models. Currently, the most efficient dryer model is the LG 

DLHX4072, which retails for $1,530 and costs $550 to install and ship. It will cost Rutgers an 

estimated $2,080 at the very most to replace one dryer. By reinvesting savings from student habit 

changes, Rutgers will not need to spend any additional money to replace all the dryers 

throughout Rutgers laundry rooms. By looking at the provided Excel sheet it is apparent that this 

process of replacing the dryers will take six years, and afterwards, Rutgers will begin collect the 

full yearly savings of $150,300 from these changes. The amount of dryers to be bought each year 

was calculated by dividing the total profit by the cost of buying and installing a single dryer. This 

gives the amount of dryers that can be bought for that year. The total profit was calculated by 

adding the savings from student habits to the savings from the new dryers. The savings from the 

new dryers were calculated by multiplying the savings from one dryer by the current number of 

new dryers. Refer to Figure 4 for calculations.  
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$ from 
Student 
Habits 

$ from One 
New Dryer 

Current # of 
New Dryers 

$ from 
New 
Dryers Total Profit 

Cost of New 
Dryer and 
Installation ($) 

# of New 
Dryers 
Gained 

Year 1 88504 248.44 0 0 88504 2079 42 

Year 2 88504 248.44 42 10434.48 98938.48 2079 47 

Year 3 88504 248.44 89 22111.16 110615.16 2079 53 

Year 4 88504 248.44 142 35278.48 123782.48 2079 59 

Year 5 88504 248.44 201 49936.44 138440.44 2079 66 

Year 6 88504 248.44 267 66333.48 154837.48 2079 60 

Total # of New Dryers Installed: 327 

Figure 4: Calculations for the 6 year implementation of new dryers. 
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Appendix A 

Data Collection 

eSuds is a service employed by Rutgers University that gives laundry users in Rutgers 

buildings more information about the status of their loads. The washers and dryers are connected 

to a computer so when a student begins a cycle, the computer will post information about that 

machine to the eSuds website. A user can look at the eSuds site to see how many minutes are left 

in a cycle and which machines are available.  

The eSuds site is the starting point of our data pipeline. Our script, implemented in 

Python, sends a web request to the eSuds public API. The eSuds site will respond with data 

encoded in HTML about a specified Rutgers building. Using a web-scraping library called 

BeautifulSoup, the script will parse the HTML response and extract the number of machines 

with the status ‘In Use’, meaning it will count the number of running machines. 

This script can be used to get the number of running machines (washers and dryers) in 

Rutgers Buildings at any given time. However, to get an estimation of the number of minutes 

these machines are running, this script must be run at multiple times. 

Using the Amazon Web Services serverless computation platform Lambda, this script is 

automatically deployed and run every five minutes. When deployed, it performs the steps 

previously outlined and appends the number of running washers and dryers to a file in Amazon’s 

S3 data storage. 
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Appendix B 

 

Programs 

Load 

Size(kg) Start  End:  Subtotal  Total:(gallons) 

  

Hot 

water(g

al 

Cold 

water:(gal) 

Hot 

water(gal 

Cold 

water:(gal) 

Hot:(gallon

s) 

Cold:(gallo

ns)  

Whites 3 50.63 155 60.62 168.88 9.99 13.88 23.81 

 3 56.29 1171.42 66.78 1184.83 10.49 13.41 23.9 

 1 66.78 1184.83 74.48 1196.27 7.7 11.44 19.14 

 1 47.67 55.34 53.32 68.74 5.65 13.4 19.05 

 4.5 63.27 185.53 76.3 200.54 11.03 15.01 26.04 

 4.5 53.32 68.76 60.79 84.01 7.47 15.25 22.72 

Permanent 

Press         

 3 44.73 35.21 47.67 55.34 2.94 20.13 23.07 

 3 60.62 168.88 63.27 185.53 2.65 16.65 19.3 
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Appendix C
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Appendix D  

 
This picture represents the common time it took for a load of laundry to go through the washing 
machine, also the bottom sticker represents the temperatures associated with each setting.  
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Appendix E 
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Appendix F 

       18 



 

Appendix G 

 

The key number to look at here is KWh per year. Energy Star assumes 283 cycles per year and 

556 divided by 283 gives 1.96 KWh.  
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Appendix H 

Screenshot taken from Maytag Commercial Washer Advice 

https://www.maytagcommerciallaundry.com/content.jsp?pageName=FAQwashers-Q24 
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Appendix I 

 

This information was found from 

http://webbsupplycompany.com/scalesafe/what-does-it-cost-to-heat-your-water/. 
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Appendix J 

Rank eSuds Building Code 

1 1672 

2 1572 

3 1575 

4 2043488 

5 2043487 

6 2043489 

7 2076549 

8 1218 

9 2083734 

10 1306 
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Appendix K 
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