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EXECUTIVE SUMMARY

This project measured the water and energy consumption of two flight-conveyor

dishmachines in order to evaluate the difference between the prior generation best-in-class

and new generation best-in-class water and energy efficient dishmachines. Both machines

are “energy efficient” machines as defined by the ENERGY STAR® Recognition Program.

Each machine integrated exhaust-air heat recovery systems and other features that

elevated each unit to the highest level of energy efficiency amongst machines on the market

at time of installation.



PROJECT GOAL

The goal of this project was to meter water and energy use to better understand the

performance characteristics of first generation ENERGY STAR 1.0 (ES1) flight conveyor

dishwashers with added exhaust-air heat recovery system with present generation ENERGY

STAR 2.0 (ES2) units that incorporate advanced heat recovery systems, lower rinse water

flow rates and new innovative features. The study evaluated the impact on performance and

energy/water consumption associated with machines with new technologies such as internal

submetering, advanced machine diagnostics, mechanical tank filtering and a sophisticated

operating control scheme.



PROJECT DESCRIPTION

This study monitored two dishmachines at Gate Gourmet SFO, a catering service for

commercial airlines. The units include an ES1 Hobart FT900D 2BD Advansys with two large

blower dryers and an ES2 Meiko M-iQ B-L94 V8 N24 P8 4BD with four small blower dryers.

The data analysis portion of this study was expanded to compare a third electric flight

conveyor dishwashers, an ES2 Hobart FT1000ER BD with one blower dryer at the Facebook

campus. These machines represent a sample of “energy efficient” machines, and consume

hot water, cold water, chemicals and electricity. The Hobart FT900 was the most efficient

machine in its class around 2010. The Hobart FT1000 is a ES2 machine, and the Meiko M-iQ

is the current best-in-class ES2 machine. The water and electricity use of each machine was

measured with submetering equipment and boiler gas use estimated in order to stratify the

impact of multiple new technologies. Data from each machine was recorded for one month

and normalized for per hour of rinse and useful conveyor width.

Dishmachines generally use water for three different purposes: to fill and top-off their wash

tanks, to rinse dishes with sanitizing water and for special maintenance functions such as

auto-clean and auto-delime. All three machines had exhaust heat recovery systems, which

saves energy by capturing effluent heat and using it to preheat incoming cold water for its

eventual use as sanitizing rinse water. The Hobart FT1000 and the Meiko M-iQ have

improved water filtration technologies and sensors to gauge how soiled the wash tank water

is. This saves hot water and energy by decreasing the number of times the tanks need to be

drained and then refilled. The Meiko unit also has internal submetering and advanced

system diagnostics, which allows for easier machine maintenance and leads to substantial

cost savings by communicating machine malfunctions that lead to waste and potential

failures.
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RESULTS/DATA ANALYSIS

This study found that the Meiko machine significantly outperformed either Hobart machine.

Key energy and water use results were normalized to a per hour rinse basis in order to

make a better apples-to-apples comparison between the two Gate Gourmet dishmachines.

Because they consumed hot water, they also consumed gas at the building’s boiler. These

results were used to estimate the utility operating costs of each machine.

TABLE 1. WATER AND ENERGY USE PER HOUR OF RINSE ANALYSIS



Water

Use per

Hour

Rinse

(gal/hR)



Electricity

Use per

Hour

Rinse

(kWh/hR)



Domestic

Boiler Gas

Use per

Hour Rinse

(therm/hR)



Total

Energy per

hour Rinse

(therm/hR)



14.9



223



138.2



2.1



6.8



7.0



265



132.8



1.5



6.1



15.6



143



97.6



0.6



3.9



Rinse

Time

(h/d)

Hobart FT900

Advansys 2BD

Hobart FT1000 ER

BD

Meiko B-L94 V8 N24

P8 4BD



The Meiko unit saved at least 36% water and 37% energy over both Hobart units (Table 1).

The data was also additionally normalized for the throughput of each machine based on

useful belt width. This normalization yielded at least 52% water savings and 56% energy

savings. It’s also important to note that the Hobart machines used water and energy at

roughly the same rate, which generally means that the technological differences between

the two machines had very little impact on their overall utility cost. It is important to note

that the FT1000 was monitored in a more demanding dishroom and for roughly half the

hours, so the results would be improved slightly if it had been tested at Gate Gourmet.

Researchers noticed that the Hobart machines were dumping and refilling their tanks much

more frequently than the Meiko unit. The dump and fill operation is highly energy and water

intensive because it consumes hundreds of gallons of hot water in a short period of time.

The Meiko used more water to top-off its tanks in between dump and fills. This feature

points to a major operating difference between the different tank soil level control schemes.

The Meiko’s active tank filtering system used about 800 gallons less of hot water per day

than the Hobarts’ automatic soil removal system, and was clearly the better technology.

Another major finding is that the Meiko’s exhaust heat recovery system outperformed the

Hobart’s. Researchers tracked the heat exchanger’s water inlet and outlet temperatures on

the Meiko unit and the Hobart FT900, and also separately measured the inlet hot and cold

water flow rates. The Meiko used primarily cold water for its rinse, only sipping hot water

during periods when it needed to heat up its heat exchanger after being off for a long period

of time. There was a constant flow rate of about 1.5 gpm flowing through the Meiko heat

exchanger. By contrast, the FT900 used primarily hot water for its rinse, and only sent a

very small volume of cold water through its heat exchanger. The Meiko’s heat exchanger

almost completely replaced the water heater for its rinse operation, whereas the Hobart’s

heat exchanger did close to zero useful work, most likely due to fouling of the heat

exchanger.

The normalized energy and water use for each machine was calculated by averaging the

rinse use between both units to 15.25 hours per day. The annual savings in Table 2

2












        

  


      Download et16pge1971 flight dishwasher report final

        


        et16pge1971_flight_dishwasher_report_final.pdf (PDF, 2.24 MB)

        

        Download PDF


        

    


  




        
  Share this file on social networks

  

  

  
    
      
    
     
  
    
      
    
     
  
    
      
    
     
  
    
      
    
  
  







        
  
  Link to this page

  


  Permanent link

    Use the permanent link to the download page to share your document on Facebook, Twitter, LinkedIn, or directly with a contact by e-Mail, Messenger, Whatsapp, Line..


  
  
  Copy link
  

  

  
      


      Short link

      Use the short link to share your document on Twitter or by text message (SMS)


      
        
          
          Copy link
        

      
      

  


  HTML Code

    Copy the following HTML code to share your document on a Website or Blog


  
  
    PDF Document et16pge1971 flight dishwasher report final.pdf
    Copy code
  

  
  



  QR Code to this page

    

      [image: QR Code link to PDF file et16pge1971_flight_dishwasher_report_final.pdf]

      


      
  

  
  




This file has been shared publicly by a user of PDF Archive.

Document ID: 0000616596.

 Report illicit content





      

    

  













  
  
    
      
        
          [image: PDF Archive]
        

        
          2023 · 
          Legal notice · 
          Terms of use

          Privacy policy / GDPR ·

          Privacy settings ·

          Contact
          

          Report illicit content · 
          FR · 
          EN
        

      

    

  





















    