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ENERGY STAR® Program Requirements 
Product Specification for Commercial Dishwashers 

Draft Test Method 
5 (Rev. Jan-2012) 

7 

8 1 OVERVIEW
 
9 The following test method shall be used for determining product compliance with requirements in the 

10 ENERGY STAR Eligibility Criteria for Commercial Dishwashers. 
11 
12 2 APPLICABILITY 
13 This test method is applicable to commercial dishwashers, specifically: under counter; glasswashing; 
14 single tank, door type; pot, pan and utensil; dual sanitizing rinse; single tank conveyor; multiple tank 
15 conveyor and flight type machines. This test method may also be used to test machines that include a 
16 post-sanitizing rinse..  
17 
18 Note: This test method has not been validated for flight type machines; however, laboratories have 
19 indicated that the conveyor test method is applicable to flight type machines. 
20 
21 Note: A test method was developed for machines with a post-sanitizing rinse; however the method has 
22 not been validated in a laboratory. 
23 
24 Note: A test method is necessary for flight type machines since these products are included in 
25 the scope of the ENERGY STAR Version 2.0 specification. Flight type machines are not included 
26 in the scope of existing industry test procedures; however, laboratories with experience testing 
27 these machines have indicated that the conveyor test methods for both the water consumption 
28 and idle energy consumption tests can be used for flight type machines. 
29 
30 DOE and EPA welcome stakeholder feedback on the use of this ENERGY STAR Commercial 
31 Dishwasher Test Method for flight type machines. 

32 
33 Note: An industry test procedure does not currently exist for Dishwashers with a post-sanitizing 
34 rinse. A third party laboratory has indicated that the post-sanitizing rinse feature, as it is currently 
35 designed, does not consume energy in the Idle Mode; thus the idle energy test method is 
36 generally applicable machines to that include a post-sanitizing rinse.  Therefore, DOE and EPA 
37 have incorporated language in this draft to address idle energy measurement for all machines, 
38 with and without a post-sanitizing rinse.  The proposed water consumption test method for 
39 machines that include a post-sanitizing rinse has not been validated. 
40 
41 DOE and EPA welcome stakeholder feedback on post-sanitizing rinse features that have not 
42 been accounted for and the proposed post-sanitizing rinse water consumption test method. DOE 
43 and EPA also welcome stakeholder feedback on idle energy consumption of post-sanitizing rinse 
44 features. 

45 
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46 
47 3 DEFINITIONS 
48 
49 
50 

Unless otherwise specified, all terms used in this document are consistent with the definitions in the 
ENERGY STAR Eligibility Criteria for Commercial Dishwashers. 

51 
52 

A) Acronyms, Abbreviations, and Units: 

53 
54 

1) ANSI: American National Standards Institute 

55 
56 

2) ASTM: American Society for Testing and Materials 

57 
58 

3) Btu: British Thermal Units 

59 
60 

4) cfm: Cubic feet per minute 

61 
62 

5) DOE: U.S. Department of Energy 

63 
64 

6) EPA: U.S. Environmental Protection Agency 

65 
66 

7) °F: Degrees Fahrenheit 

67 
68 
69 
70 

8) 

9) 

ft: Feet 

ft3: Cubic feet 

71 
72 

10) h: Hour(s) 

73 
74 

11) in: Inch(es) 

75 
76 

12) in. H2O: Inches water 

77 
78 

13) in. Hg: Inches mercury 

79 
80 

14) kW: Kilowatt(s) 

81 
82 

15) kWh: Kilowatt-hour(s) 

83 
84 

16) lb: Pound(s) 

85 
86 

17) min: Minute(s) 

87 
88 

18) NSF: NSF International 

89 
90 

19) psi: Pounds per square inch 

91 
92 

20) psia: Pounds per square inch absolute 

93 
94 

21) psig: Pounds per square inch gauge 

95 
96 

22) °R: Degrees Rankine 

97 
98 

23) s: Second(s) 
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99 24) UUT: Unit Under Test 
100 
101 25) V: Volt(s) 
102 
103 26) W: Watt(s) 
104 
105 27) Wh: Watt-hour(s) 
106 
107 B) General: 
108 
109 Note: All definitions listed below that do not reference (NSF/ANSI) 170-2010: Glossary of Food 
110 Equipment Terminology or ASTM F1920-11: Standard Test Method for Performance of Rack 
111 Conveyor, Commercial Dishwashing Machines are taken directly from the ENERGY STAR 
112 Commercial Dishwashers Version 2.0 Draft 3 specification. They are included in the test method 
113 for clarity. DOE and EPA welcome stakeholder feedback on inclusion of these definitions in both 
114 the test method and specification. 
115 
116 1) Dishwashing Machine: A machine designed to clean and sanitize plates, pots, pans, glasses, 
117 cups, bowls, utensils, and trays by applying sprays of detergent solution (with or without blasting 
118 media granules) and a sanitizing rinse. 
119 
120 Note: Dishwashing Machines are referred to as Dishwashers throughout this Test Method. 
121 
122 2) Machine Types: 
123 
124 a) Stationary Rack Machine: A dishwashing machine in which a rack of dishes remains 
125 stationary within the machine while subjected to sequential wash and rinse sprays. This 
126 definition also applies to machines in which the rack revolves on an axis during the wash and 
127 rinse cycles. 
128 
129 i. Under Counter: A stationary rack machine with an overall height of 38 inches or less, 
130 designed to be installed under food preparation workspaces. Under counter dishwashers 
131 can be either chemical or hot water sanitizing, with an internal booster heater for the 
132 latter. 
133 
134 ii. Single Tank, Door Type: A machine designed to accept a standard nominal 20 inch x 20 
135 inch dish rack which requires the raising of a door to place the rack into the wash/rinse 
136 chamber. Closing of the door typically initiates the wash cycle. Subcategories of single 
137 tank, stationary door type machines include: single rack, double rack, pot, pan, and 
138 utensil washers, chemical dump type and hooded wash compartment (“hood type”). 
139 Single tank, door type models can be either chemical or hot water sanitizing, with an 
140 internal or external booster heater for the latter. 
141 
142 iii. Pot, Pan, and Utensil: A stationary rack, door type machine designed to clean and 
143 sanitize pots, pans, and kitchen utensils. 
144 
145 iv. Glasswashing: A stationary rack, under counter machine specifically designed to clean 
146 and sanitize glasses. 
147 
148 b) Conveyor Machine: A dishwashing machine that employs a conveyor or similar mechanism to 
149 carry dishes through a series of wash and rinse sprays within the machine. 
150 
151 i. Single Tank Conveyor: A conveyor machine that includes a tank for wash water followed 
152 by a sanitizing rinse. This type of machine does not have a pumped rinse tank. This type 
153 of machine may include a prewashing section ahead of the washing section and an 
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154 auxiliary rinse section for purposes of reusing the sanitizing rinse water between the 
155 power rinse and sanitizing rinse sections. Single tank conveyor dishwashers can be 
156 either chemical or hot water sanitizing, with an internal or external booster heater for the 
157 latter. 
158 
159 ii. Multiple Tank Conveyor: A conveyor type machine that includes one or more tanks for 
160 wash water and one or more tanks for pumped rinse water, followed by a sanitizing rinse. 
161 This type of machine may include a pre-washing section before the washing section and 
162 an auxiliary rinse section for purposes of reusing the sanitizing rinse water between the 
163 power rinse and sanitizing rinse section. Multiple tank conveyor dishwashers can be 
164 either chemical or hot water sanitizing, with an internal or external booster heater for the 
165 latter. 
166 
167 iii. Flight Type Conveyor: A conveyor machine where the dishes are loaded directly on the 
168 conveyor rather than transported with a rack. This machine is also referred to as a 
169 rackless conveyor. 
170 
171 c) Sanitation Methods: 
172 
173 i. Hot Water Sanitizing (High Temp) Machine: A machine that applies hot water to the 
174 surfaces of dishes to achieve sanitization. 
175 
176 ii. Chemical Sanitizing (Low Temp) Machine: A machine that applies a chemical sanitizing 
177 solution to the surfaces of dishes to achieve sanitization. 
178 
179 iii. Chemical Dump Type Machine: A low temp, stationary rack machine with a pumped 
180 recirculated sanitizing rinse. 
181 
182 iv. Dual Sanitizing Machine: A machine designed to operate as either a high temp or low 
183 temp machine. 
184 
185 3) Warewashing Machine Terminology 
186 
187 a) Product Family: Variations of one model offered within a single product line with design 
188 differences limited to: finish/color; length of pre-wash section, voltage, and orientation (e.g., 
189 corner, straight through models). Individual models represented by a product family must 
190 have the same sanitizing and post-sanitizing rinse water and idle energy consumption. 
191 
192 b) Water heater: Water Heater is defined in NSF International/American National Standards 
193 Institute (NSF/ANSI) 170-2010: Glossary of Food Equipment Terminology; Section 3.223. 
194 
195 c) Booster Heater: Booster Heater is defined in NSF/ANSI 170-2010; Section 3.223.1. 
196 
197 d) Sanitization: Sanitization is defined in NSF/ANSI 170-2010; Section 3.176. 
198 
199 e) Sanitizing Solution: Sanitizing Solution is defined in NSF/ANSI 170-2010; Section 3.177. 
200 
201 f) Washing: Washing is defined in NSF/ANSI 170-2010; Section 3.221. 
202 
203 g) Fresh Water: Fresh Water is defined in NSF/ANSI 170-2010; Section 3.83. 
204 
205 h) Sanitizing Rinse: Sanitizing Rinse is defined in NSF/ANSI 170-2010; Section 3.173. 
206 
207 i) Chemical Sanitizing Rinse: Chemical Sanitizing Rinse is defined in NSF/ANSI 170-2010; 
208 Section 3.170. 
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209 
210 j) Hot Water Sanitizing Rinse: Hot Water Sanitizing Rinse is defined in NSF/ANSI 170-2010; 
211 Section 3.171. 
212 
213 k) Pumped Rinse: Pumped Rinse is defined in NSF/ANSI 170-2010; Section 3.152. 
214 
215 l) Auxiliary Rinse: Auxiliary rinse is defined in NSF/ANSI 170-2010; Section 3.5. 
216 
217 m) Recirculating Sanitizing Rinse: Recirculating Sanitizing Rinse is defined in NSF/ANSI 170
218 2010; Section 3.160. 
219 
220 n) Non-recirculating Pumped Sanitizing Rinse: Non-recirculating Pumped Sanitizing Rinse is 
221 defined in NSF/ANSI 170-2010; Section 3.129. 
222 
223 o) Post-sanitizing Rinse: Post-sanitizing Rinse is defined in NSF/ANSI 170-2010; Section 3.172. 
224 
225 p) Prewashing Unit: Prewashing Unit is defined in NSF/ANSI 170-2010; Section 3.148. 
226 
227 q) Rack: Rack is defined in NSF/ANSI 170-2010; Section 3.155. 
228 
229 4) Mode Definitions 
230 
231 a) Wash Mode: For stationary rack machines, the dishwasher is in wash mode when it is 
232 actively running a cycle and is spraying wash water (water that is neither part of the 
233 sanitizing rinse, post-sanitizing rinse, nor the prewashing unit). 
234 
235 b) Rinse Mode: For stationary rack machines, the dishwasher is in rinse mode when it is at the 
236 end of the actively running cycle and is spraying hot water or chemical sanitizing rinse water 
237 or a post-sanitizing rinse. 
238 
239 c) Dwell Mode: For stationary rack machines, the dishwasher is in dwell mode when it is actively 
240 running a cycle but is not in wash mode or rinse mode. 
241 
242 d) Idle Mode: For all dishwasher types, the dishwasher is in idle mode when it is not actively 
243 running but is still powered on and ready to wash dishes at the required temperature. 
244 
245 e) Energy Saver Mode: A dishwasher is in energy saver mode if, after inactivity, the dishwasher 
246 converts to a setting that consumes less energy than it does in idle mode (not all dishwashers 
247 include this feature). 
248 
249 5) Test Method Terminology 
250 
251 a) Ambient Temperature: Ambient Temperature is defined in NSF/ANSI 170-2010; Section 3.3. 
252 
253 b) Flow Pressure: Flow Pressure is defined in NSF/ANSI 170-2010; Section 3.74. 
254 
255 c) Line Pressure: Line Pressure is defined in NSF/ANSI 170-2010; Section 3.113. 
256 
257 d) Rated Temperature: Rated Temperature is defined in American Society for Testing and 
258 Materials (ASTM) F1920-11: Standard Test Method for Performance of Rack Conveyor, 
259 Commercial Dishwashing Machines; Section 3.1.7. 
260 
261 e) Tank Heater Idle Rate: Tank Heater Idle Rate is defined in ASTM F1920-11; Section 3.1.9. 
262 
263 f) Uncertainty: Uncertainty is defined in ASTM F1920-11; Section 3.1.10. 
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264 
265 4 TEST CONDUCT 
266 A) Testing Order: The sanitizing and post-sanitizing rinse water consumption test shall be run before 
267 the idle energy consumption test. The Dishwasher shall be operated at the same settings (water 
268 level, cycle times, sanitizing mode, etc.) for both the water consumption test and the idle energy 
269 consumption tests. 
270 
271 B) Machines designed to be interchangeable in the field from high temp and low temp (i.e. Dual 
272 Sanitizing Machines), and vice versa, shall be tested at both settings. 
273 
274 C) Machines designed to be used either as a Dishwasher or a pot, pan, and utensil washer shall be 
275 tested at both settings. 
276 
277 D) If a machine includes an Energy Saver Mode, it shall be turned off or disabled. 
278 
279 Note: DOE and EPA acknowledge stakeholders’ desire to test products “as shipped”. It is 
280 important, however, that the Dishwasher meet idle energy requirements for the entire duration of 
281 the idle energy test without the Energy Saver Mode activated (i.e., worst case scenario). 
282 Additionally, there may be significant variation in “as shipped” settings, making product 
283 comparison and validation difficult.  
284 
285 E) If a Dishwasher includes a prewash tank heater as an option, the model must be tested and 
286 reported separately from the same model without the prewash tank heater. 
287 
288 F) This test method may be used for Dishwashers with steam coil tank heat, but not Dishwashers 
289 with steam injection tank heat. 
290 
291 Note: DOE and EPA welcome stakeholder feedback on a steam injection tank heat test method 
292 that may be evaluated for a future test method revision. 
293 
294 G) When the test method or referenced test procedures specify to use the nameplate or 
295 manufacturer’s recommendations, instructions, specifications, or requirements, the information 
296 source shall be used in the following order of preference and documented in the test report: 
297 nameplate data, user manual, communication with manufacturer.  
298 
299 H) Throughout this test method, “may” refers to an action that is voluntary and “shall” refers to an 
300 action that is mandatory. 
301 
302 I) Since this test method will be used to qualify and/or verify products for ENERGY STAR, any 
303 issues that result in a termination of testing will require the test lab to obtain a replacement unit. 
304 
305 5 TEST SETUP 
306 A) Water Consumption Test Instrumentation 
307 
308 1) Pressure Gauge: The pressure gauge shall be capable of measuring at least 0-60 pounds per 
309 square inch gage (psig) with a resolution of at least 1 psig and a maximum uncertainty of 1% of 
310 the measured value. 
311 
312 2) Scale: The scale shall be capable of measuring at least 0-100 pounds (lb) with a resolution of at 
313 least 0.01 lb and an accuracy of at least +/- 0.1 lb. 
314 

ENERGY STAR Program Requirements for Commercial Dishwashers – Draft Test Method (Rev. Jan-2012) Page 6 of 32 



 

   

 

 
 

  

 
 

 
  

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 

 
 

 
 

 
 

 
 

 
 

 

315 3) Stopwatch: The stopwatch shall have a resolution of at least 0.1 seconds (s) and an accuracy of 
316 at least +/- 0.2% of the time period being measured. 
317 
318 4) Vessel: The vessel for capturing the sanitizing and post-sanitizing rinse water shall be large 
319 enough (depending on the tank volume) to capture the water consumed during the entire water 
320 consumption test. 
321 
322 B) Idle Energy Consumption Test Instrumentation 
323 
324 Note: ASTM is in the process of revising ASTM F1920-11. DOE has discussed the proposed 
325 revisions in this test method with ASTM. Once the revised ASTM standard is published, it will 
326 include many of the revisions specified in this test method. 
327 
328 1) For all instruments, the specifications may be better than specified. Values provided are intended 
329 to be the minimum or maximum (depending on which is the worst case for the parameter) 
330 allowable. 
331 
332 2) Meters 
333 
334 a) Watt-hour Meters: For Dishwashers with electric tank or booster heat, the watt-hour meters 
335 for measuring the energy consumption of the Dishwasher and booster heater separately shall 
336 meet the requirements in ASTM F1920-11; Section 6.1 with the following revisions. 
337 
338 Note: DOE and EPA propose modifying the following constraint on maximum uncertainty for 
339 consistency with other sections of ASTM F1920-11. 
340 
341 DOE and EPA welcome stakeholder feedback on this proposal. 
342 
343 i. The maximum uncertainty shall be no greater than 10% of the measured value. 
344 
345 b) Gas Meters: For Dishwashers with gas tank or booster heat, the gas meters for measuring 
346 the gas consumption of the Dishwasher and booster heater separately shall meet the 
347 requirements in ASTM F1920-11; Section 6.2 with the following revision and additions. 
348 
349 Note: DOE and EPA propose deleting the maximum uncertainty of the pilot light gas meter 
350 constraint because it is an error in the ASTM F1920-11 standard. 
351 
352 DOE and EPA propose adding flow ranges so that labs will be able to choose gas meters that 
353 meet the testing range requirements. 
354 
355 DOE and EPA welcome stakeholder feedback on these proposals. 
356 
357 i. The requirement that the pilot light gas meter shall have a maximum uncertainty of at 
358 least 0.01 cubic feet (ft3) shall be excluded. 
359 
360 ii. The tank heater gas meters shall be capable of measuring flows between at least 0.0 and 
361 250 ft3/hour (h) and the pilot light gas meters shall be capable of measuring flows 
362 between at least 0.0 and 10.0 ft3/h. 
363 
364 c) Steam Flow Meters: For Dishwashers with steam coil tank heat, the steam flow meters shall 
365 meet the requirements in ASTM F1920-11; Section 6.3 with the following addition.  
366 
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367 Note: DOE and EPA propose adding the following flow range so that labs will be able to choose 
368 steam flow meters that meet the testing range requirements. DOE and EPA are also proposing a 
369 maximum frequency of data collection so that enough data are obtained for accurate calculations.   
370 
371 DOE and EPA welcome feedback on these proposals. 
372 
373 i. The steam flow meters shall be capable of measuring flows between at least 0.0 and 
374 50 ft3/hour and shall be capable of recording data at least as frequently as every second. 
375 
376 3) Pressure Gauges 
377 
378 a) Gas Pressure Gauge: For Dishwashers with gas tank heat, the gas pressure gauges shall 
379 meet the requirements in ASTM F1920-11; Section 6.6. 
380 
381 b) Steam Pressure Gauge: For Dishwashers with steam coil tank heat, the steam pressure 
382 gauges shall meet the requirements in ASTM F1920-11; Section 6.4 with the following 
383 addition. 
384 
385 Note: DOE and EPA propose adding the following pressure range so that labs will be able to 
386 choose pressure gauges that meet the testing range requirements. 
387 
388 DOE and EPA welcome feedback on this proposal. 
389 
390 i. The steam pressure gauges shall be capable of measuring pressures between at least 0 
391 and 100 psig. 
392 
393 4) Ventilation 
394 
395 a) Stationary Rack: For Dishwashers that are classified as stationary rack types, ventilation shall 
396 meet the requirements in ASTM F1696-07: Standard Test Method for Energy Performance of 
397 Single-Rack, Door-Type Commercial Dishwashing Machines; Section 6.5. 
398 
399 b) Conveyors: For Dishwashers that are classified as conveyor types, ventilation shall meet the 
400 requirements in ASTM F1920-11; Section 6.5 with the following revision. 
401 
402 Note: DOE and EPA propose clarifying that manufacturer recommendations for the ventilation 
403 rates shall be used when they are provided instead of the ventilation rate specified in ASTM 
404 F1920-11. 
405 
406 DOE and EPA welcome feedback on this proposal. 
407 
408 i. Vent cowl exhaust ducts shall operate in accordance with the manufacturer’s 
409 recommendation, if applicable, or at a nominal 200 cubic feet per minute (cfm) on the 
410 entrance side of the Dishwasher and 400 cfm on the exit side if the manufacturer does 
411 not provide recommendations. 
412 
413 5) Thermocouple Probes and Temperature Sensors 
414 
415 a) Thermocouple Probes: For all Dishwashers, the thermocouple probes shall meet the 
416 requirements in ASTM F1920-11; Section 6.12 with the following revision and additions. 
417 
418 i. “Dishwater” shall be replaced with “Dishwasher”. 
419 
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420 Note: DOE and EPA propose adding a response time to ensure that the temperature probes 
421 accurately reflect the temperature at the time it is recorded. An additional use for the 
422 thermocouple probe is also identified. 
423 
424 DOE and EPA welcome feedback on these proposals. 
425 
426 ii. The thermocouple probes shall have a response time of less than two seconds. 
427 
428 iii. For Dishwashers with steam coil tank heat, the thermocouple probes shall be used for 
429 measuring the condensate water outlet temperature. 
430 
431 b) Ambient Air: For all Dishwashers, the temperature sensor for measuring ambient air 
432 temperatures in the range of 50 degrees Fahrenheit (°F) to 100°F shall have a resolution of at 
433 least 0.5°F and a maximum uncertainty of +/- 1°F. 
434 
435 c) Gas: For Dishwashers with gas tank heat, the temperature sensor shall meet the 
436 requirements in ASTM F1920-11; Section 6.7. 
437 
438 d) Steam: For Dishwashers with steam coil tank heat, the temperature sensor for measuring 
439 steam temperatures in the range of 200°F to 300°F shall have a resolution of at least 0.5°F 
440 and a maximum uncertainty of +/- 1°F. 
441 
442 6) Additional Requirements 
443 
444 a) Stop Watch: For all Dishwashers, the stop watch shall meet the requirements in ASTM 
445 F1920-11; Section 6.10. 
446 
447 b) Barometer: For Dishwashers with natural gas tank heat, a barometer shall be used if the gas 
448 flow meter does not correct for pressure. For Dishwashers with steam coil tank heat, a 
449 barometer shall be used for calculating absolute pressure from gage pressure if the pressure 
450 gauge does not correct for atmospheric pressure. The barometer shall meet the requirements 
451 in ASTM F1920-11; Section 6.8. 
452 
453 C) Commercial Dishwasher Installation 
454 
455 1) Commercial Dishwashers shall be installed per manufacturer’s installation instructions. All 
456 packing material and protective packaging shall be removed. 
457 
458 2) Drain connections shall be accessible with sufficient space to allow capture vessel to be 
459 positioned beneath. 
460 
461 3) For steam coil tank heat Dishwashers, install instruments to provide dry superheated steam to the 
462 Dishwasher. Adjust the steam supply pressure to within +/- 2.5% of the operating pressure 
463 specified by the manufacturer. Install instrumentation to record the pressure, temperature, and 
464 volumetric flow rate of the steam supplied to the Dishwasher, the pressure and temperature of the 
465 condensate exiting the Dishwasher, and the barometric pressure during each test so that the 
466 measured gage pressures can be corrected to absolute pressure. 
467 
468 4) Stationary Rack Type: For Dishwashers that are classified as stationary rack types, the 
469 Dishwasher setup shall meet the requirements in ASTM F1696-07; Sections 9.1-9.10 with the 
470 following revisions and additions. 
471 
472 
473 
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474 Note: DOE and EPA propose modifying Section 9.3 of ASTM F1696-07 to make it consistent with 
475 Section 9.3 of ASTM F1920-11. Additionally, DOE and EPA propose allowing the use of water in 
476 lieu of an external booster heater for testing. During testing, the lab suggested that if a hot water 
477 supply at the required temperatures is available, it would be easier to use than an external 
478 booster heater. Testing burden is reduced by not having to acquire, set up, and run an external 
479 booster heater.  
480 
481 ASTM F1696-07 Section 9.4 does not provide sufficient detail on which components should be 
482 monitored during the idle energy test. In addition, it does not address testing of internal booster 
483 heater idle energy consumption. DOE and EPA propose revisions to clarify which components 
484 should be included in the idle energy test. 
485 
486 In ASTM F1696-07 Section 9.5, DOE and EPA propose a revision to account for gas flow meters 
487 that automatically correct for pressure and temperature. 
488 
489 DOE and EPA welcome feedback from stakeholders on these proposals. 
490 
491 a) In Section 9.3, the supply of water shall be within +/- 2°F of its manufacturer specified input 
492 temperature (not to exceed 140 +/- 2°F). For testing purposes, the Dishwasher may be 
493 connected to a source of water that is at the manufacturer specified sanitizing rinse 
494 temperature, +/- 1°F, in lieu of an external booster heater. 
495 
496 b) In Section 9.4, the watt-hour meters shall be connected so that all idle energy (including tank 
497 heater, motors, and controls) is monitored. For steam coil or gas Dishwashers, electric 
498 energy consumption shall be simultaneously monitored with steam or gas energy 
499 consumption. The Dishwasher and booster shall not be monitored as one energy load. For 
500 the idle energy test, internal booster heaters shall be monitored separately and the booster 
501 idle energy shall be subtracted from the total idle energy. 
502 
503 c) In Section 9.5, instrumentation to record both the pressure and temperature of the gas 
504 supplied to the Dishwasher and the barometric pressure is only necessary if the gas flow 
505 meter does not already correct for pressure and temperature. 
506 
507 5) Conveyors: For Dishwashers that are classified as conveyors, the Dishwasher setup shall meet 
508 the requirements in ASTM F1920-11; Sections 9.1-9.11 with the following revisions and additions. 
509 
510 Note: Similar to Stationary Rack Type Dishwashers, DOE and EPA propose allowing the use of 
511 water in lieu of an external booster heater for testing of Conveyor units. During testing, the lab 
512 suggested that if a hot water supply at the required temperatures is available, it would be easier 
513 to use than an external booster heater. Testing burden is reduced by not having to acquire, set 
514 up, and run an external booster heater.  
515 
516 ASTM F1920-11 Section 9.4 does not provide sufficient detail on which components should be 
517 monitored during the idle energy test. In addition, it does not address testing of internal booster 
518 heater idle energy consumption. DOE and EPA propose revisions to clarify which components 
519 should be included in the idle energy test. 
520 
521 In ASTM F1920-11 Section 9.5, DOE and EPA propose a revision to account for gas flow meters 
522 that automatically correct for pressure and temperature. 
523 
524 DOE and EPA welcome feedback from stakeholders on these proposals. 
525 
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526 a) In Section 9.3, for testing purposes, the Dishwasher may be connected to a source of water 
527 that is at the manufacturer specified sanitizing rinse temperature, +/- 1°F, in lieu of an 
528 external booster heater. 
529 
530 b) In Section 9.4, the watt-hour meters shall be connected so that all idle energy (including tank 
531 heater(s), motors, and controls) is monitored. For steam coil or gas Dishwashers, electric 
532 energy consumption shall be simultaneously monitored with steam or gas energy 
533 consumption. The Dishwasher and booster shall not be monitored as one energy load. For 
534 the idle energy test, internal booster heaters shall be monitored separately and the booster 
535 idle energy shall be subtracted from the total idle energy. 
536 
537 c) In Section 9.5, instrumentation to record both the pressure and temperature of the gas 
538 supplied to the Dishwasher and the barometric pressure is only necessary if the gas flow 
539 meter does not already correct for pressure and temperature. 
540 
541 D) Test Settings 
542 
543 1) Water Consumption Test Settings: 
544 
545 a) Fresh Water Sanitizing or Post-Sanitizing Rinse Stationary Rack Type Machines 
546 
547 i. If multiple cycle times are available, the Dishwasher shall be tested at the shortest time 
548 setting. 
549 
550 ii. If there is a post-sanitizing rinse, turn it on and ensure it remains on during testing. 
551 
552 iii. Water at 120 +/- 10°F shall be used. 
553 
554 iv. Based on manufacturer instructions, set the sanitizing or post-sanitizing rinse flow 
555 pressure based on the following: 
556 
557 • For machines marked for sanitizing or post-sanitizing rinse pressure ratings of 20 +/- 
558 5 psig, the test shall be run at 20 +/- 1 psig. 
559 
560 • For machines marked for sanitizing or post-sanitizing rinse pressure ratings other 
561 than 20 +/- 5 psig, and a marked pressure range of greater than 5 psig, the test shall 
562 be run with the sanitizing or post-sanitizing rinse pressure set at both the minimum 
563 and maximum ratings marked on the unit +/- 1 psig. 
564 
565 • For machines marked for sanitizing or post-sanitizing rinse pressure ratings other 
566 than 20 +/- 5 psig, and a marked pressure range of less than or equal to 5 psig, the 
567 test shall be run with the sanitizing or post-sanitizing rinse pressure set at the 
568 minimum rating marked on the unit +/-1 psig. 
569 
570 Note: DOE and EPA are only aware of fresh water sanitizing rinse stationary rack type machines 
571 that use the same spray system for both the sanitizing rinse and post-sanitizing rinse currently 
572 available in the market.  
573 
574 DOE and EPA welcome feedback on any additional setup requirements for this post-sanitizing 
575 rinse design and other possible designs (such as a separate spray system for the post-sanitizing 
576 rinse) that should be accounted for. 
577 
578 b) Pumped Water Sanitizing or Post-Sanitizing Rinse Stationary Rack Type Machines 
579 
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580 i. If multiple cycle times are available, the Dishwasher shall be tested at the shortest time 
581 setting. 
582 
583 ii. If there is a post-sanitizing rinse, turn it on and ensure it remains on during testing. 
584 
585 iii. Water at 120 +/- 10°F shall be used. 
586 
587 iv. The machine shall be filled to the manufacturer’s recommended level. The same water 
588 level shall be used for the water consumption and idle energy tests for consistency. 
589 
590 Note: DOE and EPA are not aware of any pumped water sanitizing rinse stationary rack type 
591 machines with a post-sanitizing rinse currently available in the market.  
592 
593 DOE and EPA welcome feedback on any additional setup requirements that should be accounted 
594 for. 
595 
596 c) Fresh Water Sanitizing or Post-Sanitizing Rinse Conveyor Type Machines 
597 
598 i. If the conveyor speed is user adjustable, set to maximum conveyor speed and report the 
599 conveyor speed. If it is not user adjustable, retain the factory setting and report the 
600 conveyor speed. 
601 
602 ii. If there is a post-sanitizing rinse, turn it on and ensure it remains on during testing. 
603 
604 iii. Water at 120 +/- 10°F shall be used. 
605 
606 iv. Based on manufacturer instructions, set the rinse flow pressure based on the following: 
607 
608 • For machines marked for sanitizing or post-sanitizing rinse pressure ratings of 20 +/- 
609 5 psig, the test shall be run at 20 +/- 1 psig. 
610 
611 • For machines marked for sanitizing or post-sanitizing rinse pressure ratings other 
612 than 20 +/- 5 psig, and a marked pressure range of greater than 5 psig, the test shall 
613 be run with the sanitizing or post-sanitizing rinse pressure set at both the minimum 
614 and maximum ratings marked on the unit +/- 1 psig. 
615 
616 • For machines marked for sanitizing or post-sanitizing rinse pressure ratings other 
617 than 20 +/- 5 psig, and a marked pressure range of less than or equal to 5 psig, the 
618 test shall be run with the sanitizing or post-sanitizing rinse pressure set at the 
619 minimum rating marked on the unit +/- 1 psig. 
620 
621 Note: DOE and EPA are not aware of any fresh water conveyor type machines with a post
622 sanitizing rinse currently available in the market.  
623 
624 DOE and EPA welcome feedback on any additional setup requirements that should be accounted 
625 for. 
626 
627 d) Pumped Water Sanitizing or Post-Sanitizing Rinse Conveyor Type Machines 
628 
629 i. If the conveyor speed is user adjustable, set to maximum conveyor speed and report the 
630 conveyor speed. If it is not user adjustable, retain the factory setting and report the 
631 conveyor speed. 
632 
633 ii. If there is a post-sanitizing rinse, turn it on and ensure it remains on during testing. 
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634 
635 iii. Water at 120 +/- 10°F shall be used. 
636 
637 Note: DOE and EPA are not aware of any pumped water conveyor type machines with a post
638 sanitizing rinse currently available in the market.  
639 
640 DOE and EPA welcome feedback on any additional setup requirements that should be accounted 
641 for. 

642 
643 6 TEST METHODS FOR ALL PRODUCTS 
644 6.1 Sanitizing and Post-Sanitizing Rinse Water Consumption 
645 
646 1) Fresh Water Sanitizing or Post-Sanitizing Rinse Stationary Rack Type Machines 
647 
648 a) Completely dry and weigh the capture vessel. 
649 
650 b) Operate the machine through three cycles. Verify that the wash, rinse (including post
651 sanitizing rinse if this feature is included), and dwell times are within 1 second of the 
652 manufacturer’s specified values and that the water pressure is within 1 psig of the 
653 manufacturer’s specified value. If they are not, make adjustments and operate the 
654 machine through additional cycles until they are (i.e. steady state is achieved). If the 
655 specified times are not reached, terminate testing. 
656 
657 Note: DOE and EPA are only aware of fresh water sanitizing rinse stationary rack type machines 
658 that use the same spray system for both the sanitizing rinse and post-sanitizing rinse. Thus, no 
659 additional pressure verification would be required. 
660 
661 DOE and EPA welcome feedback on additional operation requirements for this post-sanitizing 
662 rinse design and other possible designs (such as a separate spray system for the post-sanitizing 
663 rinse) that should be accounted for. 
664 
665 c) Using the weighed capture vessel, catch all water that is sent to the drain during a 
666 complete cycle, including any water from a post-sanitizing rinse. Record the exact wash, 
667 rinse, and dwell times. It may take longer than the duration of the cycle for all of the water 
668 to drain; thus the vessel shall remain in place until the water flow from the cycle ceases. 
669 
670 d) Weigh the filled vessel after the cycle, subtracting the weight of the capture vessel to 
671 calculate the weight of the water. 
672 
673 e) Repeat steps a) through d) five times. Completely dry the vessel after each cycle. 
674 
675 2) Pumped Water Sanitizing or Post-Sanitizing Rinse Stationary Rack Type Machines 
676 
677 a) Completely dry and weigh the capture vessel. 
678 
679 b) Operate the machine through three cycles. Verify that the wash, rinse, and dwell times 
680 are within one second of the manufacturer’s specified values and that the water is within 
681 0.25 inch (in) of the water fill line. If it is not, adjust the water pressure until the water is 
682 within 0.25 inch of the water fill line. If the water is still not within 0.25 inch of the water fill 
683 line, the wash, rinse, and dwell times may be adjusted, but the new times shall be 
684 recorded. If the specified times and/or water fill level are not reached, terminate testing. 
685 
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686 
687 
688 
689 
690 

Note: DOE and EPA are not aware of any pumped water sanitizing rinse stationary rack type 
machines currently on the market with a post-sanitizing rinse.  

DOE and EPA welcome feedback on additional operation requirements that should be accounted 
for. 

691 
692 
693 
694 
695 
696 
697 
698 
699 
700 
701 
702 
703 
704 
705 
706 
707 
708 
709 
710 
711 
712 

3) 

c) Using the weighed capture vessel, catch all water that is sent to the drain during a 
complete cycle, including any water from a post-sanitizing rinse. Record the exact wash, 
rinse, and dwell times. It may take longer than the duration of the cycle for all of the water 
to drain; thus the vessel shall remain in place until the water flow from the cycle ceases. 

d) Weigh the filled vessel after the cycle, subtracting the weight of the capture vessel to 
calculate the weight of the water. 

e) Repeat steps a) through d) five times. Completely dry the vessel after each cycle. 

Fresh Water Sanitizing or Post-Sanitizing Rinse Conveyor Type Machines 

a) Completely dry and weigh the capture vessel. 

b) Activate the sanitizing rinse solenoid and the post-sanitizing rinse solenoid, if there is 
one, for 5 minutes (min). Do not activate any other component(s) of the Dishwasher that 
sends water to the drain. If there is a lever that actuates the sanitizing rinse solenoid or 
post-sanitizing rinse solenoid, the lever may be held down to simulate operation. Verify 
that the water pressure is within 1 psig of the manufacturer’s specified value. If it is not, 
make adjustments and operate the machine until it is (i.e. steady state is achieved).  

713 
714 
715 
716 
717 

Note: DOE and EPA are not aware of any fresh water conveyor type machines with a post-
sanitizing rinse currently on the market.  

DOE and EPA welcome feedback on additional operation requirements that should be accounted 
for. 

718 
719 
720 
721 
722 
723 
724 
725 
726 
727 
728 
729 
730 
731 
732 
733 
734 
735 
736 
737 
738 
739 

4) 

c) Using the weighed capture vessel, catch all water that is sent to the drain during 1 min +/- 
1 second of continuous operation of the sanitizing rinse and post-sanitizing rinse 
solenoids (record the exact time). Do not activate any other component(s) of the 
Dishwasher that sends water to the drain. If there is a lever that actuates the sanitizing 
rinse solenoid or post-sanitizing rinse solenoid, the lever may be held down to simulate 
operation. It may take longer than 1 min for all of the water to drain; thus the vessel shall 
remain in place until the water flow from solenoid activation ceases. 

d) Weigh the filled vessel, subtracting the weight of the capture vessel to calculate the 
weight of the water. 

e) Repeat steps a) through d) five times. Completely dry the vessel after each test run. 

Pumped Water Sanitizing or Post-Sanitizing Rinse Conveyor Type Machines 

a) Completely dry and weigh the capture vessel. 

b) Activate the sanitizing rinse solenoid and the post-sanitizing rinse solenoid, if there is 
one, for 5 min. Do not activate any other component(s) of the Dishwasher that sends 
water to the drain. If there is a lever that actuates the sanitizing rinse solenoid or post-
sanitizing rinse solenoid, the lever may be held down to simulate operation. Verify that 
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740 the pumped sanitizing rinse and post-sanitizing rinse operate correctly. If they do not, 
741 terminate testing.  
742 
743 Note: DOE and EPA are not aware of any pumped water conveyor type machines with a post
744 sanitizing rinse currently available in the market.  
745 
746 DOE and EPA welcome feedback on additional operation requirements for post-sanitizing rinse 
747 units that should be accounted for. 
748 
749 c) Using the weighed capture vessel, catch all water that is sent to the drain during 1 minute 
750 +/- 1 second of continuous operation of the sanitizing rinse and post-sanitizing rinse 
751 solenoids (record the exact time). Do not activate any other component(s) of the 
752 Dishwasher that sends water to the drain. If there is a lever that actuates the sanitizing 
753 rinse solenoid or post-sanitizing rinse solenoid, the lever may be held down to simulate 
754 operation. It may take longer than 1 minute for all of the water to drain; thus the vessel 
755 shall remain in place until the water flow from solenoid activation ceases. 
756 
757 d) Weigh the filled vessel, subtracting the weight of the capture vessel to calculate the 
758 weight of the water. 
759 
760 e) Repeat steps a) through d) five times. Completely dry the vessel after each test run. 
761 
762 6.2 Idle Energy Consumption for Stationary Rack Type Machines 
763 Note: Test Method sections for determining idle energy consumption for steam coil tank heat are 
764 new. DOE and EPA encourage stakeholder feedback. 
765 
766 1) General measurements shall be taken and recorded as specified in ASTM F1696-07; Section 
767 10.1 with the following revisions and additions. 
768 
769 a) Steam coil units shall also be included in Section 10.1.1. 
770 
771 Note: DOE and EPA propose disregarding ASTM F1696-07 Section 10.1.1.2 because it conflicts 
772 with ASTM F1696-07 Sections 10.2 and 10.3 and the revisions to those sections proposed in this 
773 test method. 
774 
775 DOE and EPA propose revisions to ASTM F1696-07 Section 10.1.2 to account for gas flow 
776 meters that automatically correct for pressure and temperature. DOE and EPA propose removing 
777 ASTM F1696-07 Section 10.1.2.6 because it conflicts with ASTM F1696-07 Sections 10.2 and 
778 10.3 and the revisions to those sections proposed in this test method. 
779 
780 Testing indicated that the ASTM F1696-07 steam coil test method needs additional specificity. 
781 DOE and EPA propose clarifications to Section 10.1.4. 
782 
783 The intent of the “maximum energy input rate” (i.e. maximum power) test is not clear during 
784 DOE’s evaluation. DOE and EPA propose revisions to specify the intent. 
785 
786 DOE and EPA welcome stakeholder feedback on these proposals. 
787 
788 b) Section 10.1.1.2 shall be disregarded. 
789 
790 c) The higher heating value shall be measured for all tests with a gas powered tank heater 
791 or booster. The other measurements specified in Section 10.1.2 shall only be taken if the 
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792 
793 
794 
795 
796 
797 
798 
799 
800 
801 
802 
803 
804 
805 
806 
807 
808 
809 
810 
811 
812 
813 
814 
815 
816 
817 
818 
819 
820 
821 
822 
823 
824 
825 
826 

2) 

3) 

gas meter does not already correct the gas volume based on temperature and pressure. 
Section 10.1.2.6 shall be removed. 

d) Section 10.1.4 shall be replaced with “For Dishwashers that use steam coils for tank 
heat, the steam temperature, pressure, and volumetric flow rate at Dishwasher inlet, 
water temperature and pressure at Dishwasher outlet, and barometric pressure shall be 
recorded at no greater than one second of every test. Make any necessary corrections to 
the measurements as required by the instruments (i.e. correction for elevation of 
pressure gauge above pressure line, etc.).” 

e) Ensure that the Dishwasher is operating within manufacturer specifications. Note which 
components of the Dishwasher are included in the manufacturer’s power consumption 
ratings and set up instruments to monitor only those components. If power consumption 
ratings are not provided, amps may be measured and compared with manufacturer’s 
ratings. 

f) Section 10.1.5 shall be used if there are several components of the Dishwasher included 
in the power consumption ratings. Peak input rate (i.e. maximum power) shall be 
determined and recorded. If the difference between the recorded value and the 
manufacturer specified input is greater than 5%, testing shall be terminated. 

Note: Although ASTM F1696-07 specifies that the manufacturer may make appropriate 
changes or adjustments to the dishwasher, the manufacturer shall not make adjustments 
to the Dishwasher under test for ENERGY STAR testing. 

For Dishwashers with steam coil tank heat, allow the Dishwasher tank to idle for one tank heater 
“on” cycle, with the exterior service door(s) closed. As the tank heater cycles on for the second 
time, record the amount of time between steam entering the volumetric flow meter and exiting as 
condensate with a stopwatch as ݐௗ௬ (seconds). This time delay is used to compare the data 
from the inlet to the corresponding data from the outlet. Adjust testing times so that there is 
enough data to account for this delay. 

The tank heater “maximum energy input rate” (i.e. maximum power) shall be measured and 
reported as specified in ASTM F1696-07; Section 10.2 with the following revisions and additions. 

827 
828 
829 
830 
831 
832 
833 

Note: During testing, DOE found that the tank heater “maximum energy input rate” (i.e. 
maximum power) test was unnecessarily burdensome and did not meet the intended goal of 
ensuring that the Dishwasher is operating correctly. Additionally, testing showed that details for 
testing steam coil and gas tank heat units are needed. Therefore DOE and EPA propose 
revisions. 

DOE and EPA welcome stakeholder feedback on these proposals. 
834 
835 
836 
837 
838 
839 
840 
841 
842 
843 
844 
845 

a) 

b) 

c) 

If there is a rating for the tank heater, follow the steps below. If the tank heater is included 
as part of a total power consumption rating, follow the steps below while monitoring the 
total power consumption for all components included in the rating. 

Section 10.2.1 shall be removed. 

Section 10.2.2 shall be replaced with the following: 

i. Instruments shall be connected so that only the energy (for steam and gas tank 
heat) or power (for electric tank heat) consumption of the tank heater is 
measured. Fill the Dishwasher tank with water. 
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846 
847 
848 
849 
850 
851 
852 
853 
854 
855 
856 
857 
858 
859 
860 
861 
862 
863 
864 
865 
866 
867 
868 
869 
870 
871 
872 
873 
874 
875 
876 
877 
878 
879 
880 
881 
882 
883 
884 
885 
886 
887 
888 
889 
890 

4) 

ii. For electric tank heaters, commence monitoring the power of the tank heater 
within +/- 2 seconds of the time that the tank heater cycles on. Stop monitoring 
the power within +/- 2 seconds of the time that the tank heater cycles off. Record 
the maximum power value as the “maximum energy input rate”. 

iii. For gas tank heaters, allow the tank heater to idle for one “on” cycle to allow the 
burner orifices to heat up. Commence monitoring the elapsed time and energy 
consumption of the tank heater within +/- 2 seconds of the time that the tank 
heater cycles on for the second time. Stop monitoring the elapsed time and 
energy consumption of the tank heater within +/- 2 seconds of the time that the 
tank heater cycles off. Record the time and energy consumption of the tank 
heater during the complete “on” cycle. 

iv. For steam coil tank heaters, commence monitoring the elapsed time and energy 
consumption of the tank heater within +/- 2 seconds of the time that the tank 
heater cycles on. Stop monitoring the elapsed time and energy consumption of 
the tank heater within +/- 2 seconds of the time that the tank heater cycles off. 
Record the time and energy consumption of the tank heater during the complete 
“on” cycle. 

d) Section 10.2.3 shall be followed as written with the following revision. 

i. The tank heater “maximum energy input rate” (i.e. maximum power) for the 
Dishwasher under test shall be determined in accordance with Section 7.6 of this 
test method. 

ii. If the difference between the recorded value and the manufacturer specified input 
is greater than 5%, testing shall be terminated. 

Note: Although ASTM F1696-07 specifies that the manufacturer may make 
appropriate changes or adjustments to the dishwasher, the manufacturer shall 
not make adjustments to the Dishwasher under test for ENERGY STAR testing. 

e) For machines with steam coil tank heat, using an appropriately sized vessel that is 
completely dry, catch all water from the outlet during the test. Weigh the filled vessel, 
subtracting the weight of the capture vessel to calculate the weight of the water. 
Calculate the total mass of the inlet steam during the test and confirm that it is within 5% 
of the mass of water measured from the outlet stream. If the difference is greater than 
5%, adjust the quality of the steam until the difference is less than 5% and rerun the tank 
heater “maximum energy input rate” (i.e. maximum power) test. 

If there is a booster heater, the booster heater maximum energy input rate shall be measured and 
reported as specified in ASTM F1696-07; Section 10.3 with the following revisions and additions. 

891 
892 
893 
894 
895 

Note: During testing, DOE found that the booster heater “maximum energy input rate” (i.e. 
maximum power) test was unnecessarily burdensome and did not meet the intended goal of 
ensuring that the Dishwasher is operating correctly. Therefore DOE and EPA propose revisions. 

DOE and EPA welcome stakeholder feedback on these proposals. 
896 
897 
898 
899 
900 

a) If there is a rating for the booster heater, follow the steps below. If the booster heater is 
included as part of a total power consumption rating, follow the steps below while 
monitoring the total power consumption for all components included in the rating. 
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901 
902 
903 
904 
905 
906 
907 
908 
909 
910 
911 
912 
913 
914 
915 
916 
917 
918 
919 
920 
921 
922 
923 
924 
925 
926 
927 
928 
929 
930 
931 
932 
933 
934 
935 
936 

5) 

b) Section 10.3.1 shall be replaced with the following: 

i. Instruments shall be connected so that only the energy (for gas booster heat) or 
power (for electric booster heat) consumption of the booster heater is measured. 
Fill the booster heater with water. 

ii. For electric booster heaters, commence monitoring the power of the booster 
heater within +/- 2 seconds of the time that the booster heater cycles on. Stop 
monitoring the power within +/- 2 seconds of the time that the booster heater 
cycles off. Record the maximum power value as the “maximum energy input 
rate”. 

iii. For gas booster heaters, allow the tank heater to idle for one “on” cycle to allow 
the burner orifices to heat up. Commence monitoring the elapsed time and 
energy consumption of the booster heater within +/- 2 seconds of the time that 
the booster heater cycles on for the second time. Stop monitoring the elapsed 
time and energy consumption of the booster heater within +/- 2 seconds of the 
time that the booster heater cycles off. Record the time and energy consumption 
of the booster heater during the complete “on” cycle. 

c) Section 10.3.2 shall be followed as written with the following revision. 

i. The booster heater “maximum energy input rate” (i.e. maximum power) for the 
Dishwasher under test shall be determined in accordance with Section 7.6 of this 
test method. 

ii. If the difference between the recorded value and the manufacturer specified input 
is greater than 5%, testing shall be terminated. 

Note: Although ASTM F1696-07 specifies that the manufacturer may make 
appropriate changes or adjustments to the dishwasher, the manufacturer shall 
not make adjustments to the Dishwasher under test for ENERGY STAR testing. 

If there is a booster heater for high temperature machines, the booster temperature shall be 
calibrated as follows: 

937 
938 
939 
940 
941 
942 
943 
944 
945 
946 
947 
948 

Note: This section is a modified version of ASTM F1920-11 Section 10.5. There are enough 
changes to the original text that the full paragraph is provided for clarity. Proposed changes are 
italicized below. The conveyor method is used in this section for stationary rack machines 
because it is more up to date than ASTM F1696-07. 

DOE and EPA propose including a tolerance on the sanitizing rinse temperature to provide 
guidance on the required accuracy of the temperature. Additionally, DOE and EPA propose that 
the minimum temperature, instead of average temperature, should be set to 181 +/- 1°F to be 
consistent with realistic operation. DOE and EPA propose additional language to clarify how to 
determine that the stabilized flowing rinse temperature is correct. 

DOE and EPA welcome stakeholder feedback on these proposals. 
949 
950 
951 
952 
953 
954 
955 

a) For external booster heaters, while monitoring the water inlet of the booster heater or 
water source and Dishwasher (rinse manifold) temperature, initiate a Dishwasher cycle. 
Adjust the booster heater or water source to the manufacturer's recommended sanitizing 
rinse temperature +/  1°F, if adjustable. If the manufacturer does not have a 
recommended external booster heater setting, then set the booster heater thermostat 
such that the minimum temperature of water at the Dishwasher manifold (measured only 
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956 during the rinse) is 181°F +/- 1°F. If the machine is supplied with an internal booster 
957 heater, retain the factory setting of the thermostat. 
958 
959 b) Run a machine cycle with an empty dishrack placed in the machine. Confirm that the 
960 stabilized flowing rinse temperature is above the manufacturer’s rated rinse temperature 
961 minus 1°F. If the stabilized flowing rinse temperature is below the manufacturer’s 
962 nameplate rated rinse temperature minus 1°F, adjust the thermostat per the 
963 manufacturer’s instructions. 
964 
965 6) The wash tank temperature shall be set as specified in ASTM F1920-11; Section 10.6 with the 
966 following revisions and additions. 
967 
968 Note: The conveyor method is referenced in this section for stationary rack machines because it 
969 is more up to date than ASTM F1696-07. 
970 
971 DOE and EPA propose that the minimum temperature, instead of average temperature, should 
972 be used to be consistent with realistic operation. Additionally, DOE and EPA propose including a 
973 maximum temperature so that the temperature remains relatively consistent within a reasonable 
974 range. DOE and EPA propose additional language to clarify how to determine that the 
975 temperature is correct. 
976 
977 DOE and EPA welcome stakeholder feedback on these proposals. 
978 
979 a) “Dishwater” shall be replaced with “Dishwasher”. Verify that the minimum tank heater 
980 temperature during the three consecutive heater cycles is above the manufacturer’s 
981 recommended setting minus 1°F and the maximum temperature is not more than 15°F 
982 higher than the minimum measured temperature. Repeat for all tanks. 
983 
984 b) Run a machine cycle with an empty dishrack placed in the machine to confirm that the 
985 minimum tank temperature(s) during the test is above the manufacturer’s recommended 
986 setting minus 1°F and the maximum temperature is not more than 15°F higher than the 
987 minimum measured temperature If the tank temperature(s) is not correct, adjust the 
988 thermostat per the manufacturer’s instructions. 
989 
990 7) The idle energy rate (i.e. power) shall be measured as follows:  
991 
992 Note: This section is a modified version of ASTM F1696-07 Section 10.8. There are enough 
993 changes to the original text that the full text is provided for clarity. 
994 
995 Proposed changes to the original procedure are italicized in section a) below. DOE and EPA 
996 propose including a time tolerance for measurements that are dependent on time to provide 
997 guidance on the required accuracy of the measurement. 
998 
999 DOE and EPA also propose extending the test to 10 heater cycles if there have not been 10 

1000 heater cycles during the three hour testing period. ASTM has determined that 10 heater cycles 
1001 are sufficient to account for cycle variations. DOE and EPA propose including a maximum 
1002 temperature so that the temperature remains relatively consistent within a reasonable range. 
1003 
1004 Section b) includes a new test method for internal booster heaters. DOE and EPA acknowledge 
1005 that booster heaters have idle energy consumption; however, many commercial Dishwashers use 
1006 an external booster heater. Thus, requiring the inclusion of internal booster heater idle energy in 
1007 the total idle energy value would unfairly penalize Dishwashers that include an internal booster 
1008 heater. However, there are some machines that do not physically allow separate monitoring of 
1009 the internal booster heater. For these machines, internal booster heater idle energy must be 
1010 included in the total idle energy value.  
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1011 
1012 DOE and EPA welcome stakeholder feedback on these proposals. 
1013 
1014 a) If the Dishwasher does not have an internal booster heater: 
1015 
1016 i. Allow the Dishwasher to fill and energize the tank heater. 
1017 
1018 ii. With the door(s) closed, allow the Dishwasher tank to idle for two tank heater 
1019 “on” cycles for stabilization. Commence monitoring elapsed time, tank 
1020 temperature, and total energy consumption of the Dishwasher within +/
1021 2 seconds of the time that the tank heater “on” cycles for the third time. 
1022 
1023 iii. Allow the Dishwasher to idle for 3 hours +/- 2 seconds. If there have not been 10 
1024 distinct heater cycles during the 3 hour period, continue to run the test and record 
1025 data. Stop the test within +/- 2 seconds of the tenth time that the heater cycles 
1026 off. Record the final elapsed time and energy consumption of the Dishwasher. 
1027 
1028 iv. Record the minimum tank temperature during the test and confirm that it is at or 
1029 above the manufacturer’s specified minimum tank temperature minus 1°F, as 
1030 applicable. If the minimum tank temperature during the idle energy test is below 
1031 the manufacturer’s specified tank temperature minus 1°F, the test is invalid and 
1032 must be repeated. If the tank temperature exceeds 15°F of the measured 
1033 minimum tank temperature, the test is invalid and must be repeated. Adjust the 
1034 thermostat per the manufacturer’s instructions and repeat the steps in i through 
1035 iii. 
1036 
1037 b) If the Dishwasher has an internal booster heater: 
1038 
1039 i. Allow the Dishwasher to fill and energize the tank heater and booster heater. 
1040 
1041 ii. With the door(s) closed, allow the Dishwasher tank and booster heater to idle for 
1042 two “on” cycles each for stabilization. Commence monitoring elapsed time, tank 
1043 temperature, and total energy consumption of the Dishwasher within +/
1044 2 seconds of the time that the tank heater cycles “on” for the third time. 
1045 
1046 iii. Allow the Dishwasher to idle for 3 hours +/- 2 seconds. If there have not been 10 
1047 distinct heater cycles during the 3 hour period, continue to run the test and record 
1048 data. Stop the test within +/- 2 seconds of the tenth time that the heater cycles 
1049 off. Record the final elapsed time and energy consumption of the Dishwasher. 
1050 
1051 iv. If the booster heater cannot be disconnected during the test, the booster idle 
1052 energy consumption shall be subtracted from the total idle energy consumption. 
1053 
1054 • If possible, sub-monitor the idle energy consumption of the booster 
1055 heater during the Dishwasher idle energy test described in steps i 
1056 through iii above. 
1057 
1058 • If the booster heater idle energy cannot be simultaneously measured 
1059 with the Dishwasher idle energy, the booster heater idle energy may be 
1060 monitored at a different time; however, the test must include the same 
1061 number of booster heater “on” cycles that were in the Dishwasher idle 
1062 energy test. Repeat steps i through iii above, but record the energy 
1063 consumption of the booster heater instead of the total Dishwasher 
1064 energy consumption. 
1065 
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1066 • If the booster heater cannot be separately monitored or sub-monitored, 
1067 the booster heater idle energy consumption shall not be subtracted from 
1068 the total idle energy consumption. 
1069 
1070 v. Record the minimum tank temperature during the test(s) and confirm that it is at 
1071 or above the manufacturer’s specified minimum tank temperature minus 1°F, as 
1072 applicable. If the minimum tank temperature during the idle energy test is below 
1073 the manufacturer’s specified tank temperature minus 1°F, then the test is invalid 
1074 and must be repeated. If the tank temperature exceeds 15°F of the measured 
1075 minimum tank temperature, the test is invalid and must be repeated. Adjust the 
1076 thermostat per the manufacturer’s instructions and repeat the steps in i through 
1077 iv. 
1078 
1079 6.3 Idle Energy Consumption for Conveyor Type Machines 
1080 Note: Test Method sections for determining idle energy consumption for steam coil tank heat are 
1081 new. DOE and EPA encourage stakeholder feedback. 
1082 
1083 1) General measurements shall be taken and recorded as specified in ASTM F1920-11; Section 
1084 10.1 with the following revisions and additions. 
1085 
1086 a) Steam coil units shall also be included in Section 10.1.1. 
1087 
1088 Note: DOE and EPA propose disregarding ASTM F1920-11 Section 10.1.1.2 because it conflicts 
1089 with ASTM F1920-11 Sections 10.2 and 10.3 and the revisions to those sections proposed in this 
1090 test method. 
1091 
1092 DOE and EPA propose revisions to ASTM F1920-11 Section 10.1.2 to account for gas flow 
1093 meters that automatically correct for pressure and temperature. DOE and EPA propose removing 
1094 ASTM F1920-11 Section 10.1.2.6 because it conflicts with ASTM F1920-11 Sections 10.2 and 
1095 10.3 and the revisions to those sections proposed in this test method. 
1096 
1097 Testing indicated that the ASTM F1920-11 steam coil test method needs additional specificity. 
1098 DOE and EPA propose clarifications to Section 10.1.4. 
1099 
1100 The intent of the “maximum energy input rate” (i.e. maximum power) test is not clear. DOE and 
1101 EPA propose revisions to specify the intent. 
1102 
1103 DOE and EPA welcome stakeholder feedback on these proposals. 
1104 
1105 b) Section 10.1.1.2 shall be disregarded. 
1106 
1107 c) The higher heating value shall be measured for all tests with a gas powered tank heater 
1108 or booster. The other measurements specified in Section 10.1.2 shall only be taken if the 
1109 gas meter does not already correct the gas volume based on temperature and pressure. 
1110 Section 10.1.2.6 shall be removed. 
1111 
1112 d) Section 10.1.4 shall be replaced with “For Dishwashers that use steam coils for tank 
1113 heat, the steam temperature, pressure, and volumetric flow rate at Dishwasher inlet, 
1114 water temperature and pressure at Dishwasher outlet, and barometric pressure shall be 
1115 recorded at no greater than one second of every test. Make any necessary corrections to 
1116 the measurements as required by the instruments (i.e. correction for elevation of 
1117 pressure gauge above pressure line, etc.).” 
1118 
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1119 
1120 
1121 
1122 
1123 
1124 
1125 
1126 
1127 
1128 
1129 
1130 
1131 
1132 
1133 
1134 
1135 
1136 
1137 
1138 
1139 
1140 
1141 
1142 

2) 

3) 

e) Ensure that the Dishwasher is operating within manufacturer specifications. Note which 
components of the Dishwasher are included in the manufacturer’s power consumption 
ratings and set up instruments to monitor only those components. If power consumption 
ratings are not provided, amps may be measured and compared with manufacturer’s 
ratings. 

f) Section 10.1.5 shall be used if there are several components of the Dishwasher included 
in the power consumption ratings. Peak input rate (i.e. maximum input rate) shall be 
determined and recorded. If the difference is greater than 5%, testing shall be terminated.  

Note: Although ASTM F1920-11 specifies that the manufacturer may make appropriate 
changes or adjustments to the dishwasher, the manufacturer shall not make adjustments 
to the Dishwasher under test for ENERGY STAR testing. 

For Dishwashers with steam coil tank heat, with the exterior service door(s) closed, allow the 
Dishwasher tank to idle for one tank heater “on” cycle. As the tank heater cycles on for the 
second time, record the amount of time between steam entering the volumetric flow meter and 
exiting as condensate with a stopwatch as ݐௗ௬ (seconds). This time delay is used to compare 
the data from the inlet to the corresponding data from the outlet. Adjust testing times so that there 
is enough data to account for this delay. 

The tank heater “maximum energy input rate” (i.e. maximum power) shall be measured and 
reported as specified in ASTM F1920-11; Section 10.2 with the following revisions and additions. 

1143 
1144 
1145 
1146 
1147 
1148 

Note: During testing, DOE found that the tank heater “maximum energy input rate” (i.e. maximum 
power) test was unnecessarily burdensome and did not meet the intended goal of ensuring that 
the Dishwasher is operating correctly. Additionally, testing showed that details for testing steam 
coil and gas tank heat units are needed. Therefore, DOE and EPA propose revisions. 

DOE and EPA welcome stakeholder feedback on these proposals. 
1149 
1150 
1151 
1152 
1153 
1154 
1155 
1156 
1157 
1158 
1159 
1160 
1161 
1162 
1163 
1164 
1165 
1166 
1167 
1168 
1169 
1170 
1171 
1172 

a) 

b) 

If there is a rating for the tank heater(s), follow the steps below. If the tank heater(s) are 
included as part of a total power consumption rating, follow the steps below while 
monitoring the total power consumption for all components included in the rating. 

Section 10.2.1 shall be replaced with the following: 

i. Instruments shall be connected so that only the energy (for steam and gas tank 
heat) or power (for electric tank heat) consumption of the tank heater is 
measured. Fill the Dishwasher tank with water. 

ii. For electric tank heaters, commence monitoring the power of the tank heater 
within +/- 2 seconds of the time that the tank heater cycles on. Stop monitoring 
the power within +/- 2 seconds of the time that the tank heater cycles off. Record 
the maximum power value as the “maximum energy input rate”. 

iii. For gas tank heaters, allow the tank heater to idle for one “on” cycle to allow the 
burner orifices to heat up. Commence monitoring the elapsed time and energy 
consumption of the tank heater within +/- 2 seconds of the time that the tank 
heater cycles on for the second time. Stop monitoring the elapsed time and 
energy consumption of the tank heater within +/- 2 seconds of the time that the 
tank heater cycles off. Record the time and energy consumption of the tank 
heater during the complete “on” cycle. 
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1173 
1174 
1175 
1176 
1177 
1178 
1179 
1180 
1181 
1182 
1183 
1184 
1185 
1186 
1187 
1188 
1189 
1190 
1191 
1192 
1193 
1194 
1195 
1196 
1197 
1198 
1199 
1200 
1201 
1202 
1203 

4) 

iv. For steam coil tank heaters, commence monitoring the elapsed time and energy 
consumption of the tank heater within +/- 2 seconds of the time that the tank 
heater cycles on. Stop monitoring the elapsed time and energy consumption of 
the tank heater within +/- 2 seconds of the time that the tank heater cycles off. 
Record the time and energy consumption of the tank heater during the complete 
“on” cycle. 

c) Section 10.2.2 shall be followed as written with the following revision. 

i. The tank heater “maximum energy input rate” (i.e. maximum power) for the 
Dishwasher under test shall be determined in accordance with Section 7.6 of this 
test method. 

ii. If the difference between the recorded value and the manufacturer specified input 
is greater than 5%, testing shall be terminated. 

Note: Although ASTM F1920-11 specifies that the manufacturer may make 
appropriate changes or adjustments to the dishwasher, the manufacturer shall 
not make adjustments to the Dishwasher under test for ENERGY STAR testing. 

d) For machines with steam coil tank heat, using an appropriately sized vessel that is 
completely dry, catch all water from the outlet during the test. Weigh the filled vessel, 
subtracting the weight of the capture vessel to calculate the weight of the water. 
Calculate the total mass of the inlet steam during the test and confirm that it is within 5% 
of the mass of water measured from the outlet stream. If the difference is greater than 
5%, adjust the quality of the steam until the difference is less than 5% and rerun the tank 
heater “maximum energy input rate” (i.e. maximum power) test. 

If there is a booster heater, the booster heater maximum energy input rate shall be measured and 
reported as specified in ASTM F1920-11; Section 10.3 with the following revisions and additions. 

1204 
1205 
1206 
1207 
1208 

Note: During testing, DOE found that the booster heater “maximum energy input rate” (i.e. 
maximum power) test was unnecessarily burdensome and did not meet the intended goal of 
ensuring that the Dishwasher is operating correctly. Therefore DOE and EPA propose revisions. 

DOE and EPA welcome stakeholder feedback on these proposals. 
1209 
1210 
1211 
1212 
1213 
1214 
1215 
1216 
1217 
1218 
1219 
1220 
1221 
1222 
1223 
1224 
1225 
1226 
1227 

a) 

b) 

If there is a rating for the booster heater, follow the steps below. If the booster heater is 
included as part of a total power consumption rating, follow the steps below while 
monitoring the total power consumption for all components included in the rating. 

Section 10.3.1 shall be replaced with the following: 

i. Instruments shall be connected so that only the energy (for gas booster heat) or 
power (for electric booster heat) consumption of the booster heater is measured. 
Fill the booster heater with water. 

ii. For electric booster heaters, commence monitoring the power of the booster 
heater within +/- 2 seconds of the time that the booster heater cycles on. Stop 
monitoring the power within +/- 2 seconds of the time that the booster heater 
cycles off. Record the maximum power value as the maximum energy input rate. 

iii. For gas booster heaters, allow the tank heater to idle for one “on” cycle to allow 
the burner orifices to heat up. Commence monitoring the elapsed time and 
energy consumption of the booster heater within +/- 2 seconds of the time that 
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1228 
1229 
1230 
1231 
1232 
1233 
1234 
1235 
1236 
1237 
1238 
1239 
1240 
1241 
1242 
1243 
1244 
1245 
1246 
1247 
1248 

5) 

the booster heater cycles on for the second time. Stop monitoring the elapsed 
time and energy consumption of the booster heater within +/- 2 seconds of the 
time that the booster heater cycles off. Record the time and energy consumption 
of the booster heater during the complete “on” cycle. 

c) Section 10.3.2 shall be followed as written with the following revision. 

i. The booster heater “maximum energy input rate” (i.e. maximum power) for the 
Dishwasher under test shall be determined in accordance with Section 7.6 of this 
test method. 

ii. If the difference between the recorded value and the manufacturer specified input 
is greater than 5%, testing shall be terminated. 

Note: Although ASTM F1920-11 specifies that the manufacturer may make 
appropriate changes or adjustments to the dishwasher, the manufacturer shall 
not make adjustments to the Dishwasher under test for ENERGY STAR testing. 

If there is a booster heater for high temperature machines, the booster temperature shall be 
calibrated as follows: 

1249 
1250 
1251 
1252 
1253 
1254 
1255 
1256 
1257 
1258 
1259 

Note: This section is a modified version of ASTM F1920-11 Section 10.5. There are enough 
changes to the original text that the full paragraph is provided for clarity. Proposed changes are 
italicized below. 

DOE and EPA propose including a tolerance on the sanitizing rinse temperature to provide 
guidance on the required accuracy of the temperature. Additionally, DOE and EPA propose that 
the minimum temperature, instead of average temperature, should be set to 181 +/- 1°F to be 
consistent with realistic operation. DOE and EPA propose additional language to clarify how to 
determine that the stabilized flowing rinse temperature is correct. 

DOE and EPA welcome stakeholder feedback on these proposals. 
1260 
1261 
1262 
1263 
1264 
1265 
1266 
1267 
1268 
1269 
1270 
1271 
1272 
1273 
1274 
1275 
1276 
1277 

6) 

a) For external booster heaters, while monitoring the water inlet of the booster heater or 
water source and Dishwasher (rinse manifold) temperature, initiate a Dishwasher cycle. 
Adjust the booster heater or water source to the manufacturer's recommended sanitizing 
rinse temperature +/  1°F, if adjustable. If the manufacturer does not have a 
recommended external booster heater setting, then set the booster heater thermostat 
such that the minimum temperature of water at the Dishwasher manifold (measured only 
during the rinse) is 181°F +/- 1°F. If the machine is supplied with an internal booster 
heater, retain the factory setting of the thermostat. 

b) Run an empty dishrack through the machine. Confirm that the stabilized flowing rinse 
temperature is above the manufacturer’s rated rinse temperature minus 1°F. If the 
stabilized flowing rinse temperature is below the manufacturer’s nameplate rated rinse 
temperature minus 1°F, adjust the thermostat per the manufacturer’s instructions. 

The tank temperature(s) shall be calibrated as specified in ASTM F1920-11; Section 10.6 with the 
following revisions and additions. 

1278 
1279 
1280 
1281 

Note: DOE and EPA propose that the minimum temperature, instead of average temperature, 
should be used. Additionally, DOE and EPA are proposing to include a maximum temperature so 
that the temperature remains relatively consistent within a reasonable range.  DOE and EPA 
propose additional language to clarify how to determine that the temperature is correct. 
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1282 
1283 DOE and EPA welcome stakeholder feedback on these proposals. 
1284 
1285 
1286 
1287 
1288 
1289 
1290 
1291 
1292 
1293 
1294 
1295 
1296 
1297 
1298 
1299 
1300 
1301 
1302 

7) 

8) 

a) “Dishwater” should be replaced with “Dishwasher”. Verify that the minimum tank heater 
temperature during the three consecutive heater cycles is above the manufacturer’s 
recommended setting minus 1°F and the maximum temperature is not more than 15°F 
higher than the measured minimum temperature. Repeat for all actively heated tanks. 

b) Run an empty dishrack through the machine to confirm that the minimum tank 
temperature(s) during the test is above the manufacturer’s recommended setting minus 
1°F and the maximum temperature is not more than 15°F higher than the measured 
minimum temperature If the tank temperature(s) is not correct, adjust the thermostat per 
the manufacturer’s instructions. 

The wash tank pump and conveyor motor shall be calibrated as specified in ASTM F1920-11; 
Section 10.7 with the following revision. 

a) Section 10.7.1 is applicable to all pumps (not just the wash pump). 

The idle energy rate (i.e. power) shall be measured as follows: 

1303 
1304 
1305 
1306 
1307 
1308 
1309 
1310 
1311 
1312 
1313 
1314 
1315 
1316 
1317 
1318 
1319 
1320 
1321 
1322 
1323 

Note: This section is a modified version of ASTM F1920-11 Section 10.9. There are enough 
changes to the original text that the full text is provided for clarity. 

Proposed changes to the original procedure are italicized in section a) below. DOE and EPA 
propose including a time tolerance for measurements that are dependent on time to provide 
guidance on the required accuracy of the measurement. 

DOE and EPA also propose extending the test to 10 heater cycles if there have not been 10 
heater cycles during the three hour testing period. ASTM has determined that 10 heater cycles 
are sufficient to account for cycle variations. DOE and EPA propose including a maximum 
temperature so that the temperature remains relatively consistent within a reasonable range. 

Section b) includes a new test method for internal booster heaters. DOE and EPA acknowledge 
that booster heaters have idle energy consumption; however, many commercial Dishwashers use 
an external booster heater. Thus, requiring the inclusion of internal booster heater idle energy in 
the total idle energy value would unfairly penalize Dishwashers that include an internal booster 
heater. However, there are some machines that do not physically allow separate monitoring of 
the internal booster heater. For these machines, internal booster heater idle energy must be 
included in the total idle energy value. 

DOE and EPA welcome stakeholder feedback on these proposals. 
1324 
1325 
1326 
1327 
1328 
1329 
1330 
1331 
1332 
1333 
1334 

a) If the Dishwasher does not have an internal booster heater: 

i. Allow the Dishwasher to fill and energize the tank heater(s). 

ii. For single tank machines, with the exterior service door(s) closed, allow the 
Dishwasher tank to idle for two tank heater “on” cycles for stabilization. 
Commence monitoring elapsed time, tank temperature, and total energy 
consumption of the Dishwasher within +/- 2 seconds of the time that the tank 
heater on “cycles” for the third time. 
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1335 iii. For multiple tank machines, with the exterior service door(s) closed, allow each 
1336 of the Dishwasher tanks to idle for two “on” cycles for stabilization. Commence 
1337 monitoring the elapsed time and total energy consumption of the Dishwasher and 
1338 the temperature of all the  tanks within +/- 2 seconds of the time that one of the 
1339 tank heaters “on” cycles again after all tank heaters have “on” cycled twice. 
1340 
1341 iv. Allow the Dishwasher to idle for 3 hours +/- 2 seconds. If there have not been 10 
1342 distinct tank heater cycles for all tank heaters during the 3 hour period, continue 
1343 to run the test and record data. Stop the test within +/- 2 seconds of the time that 
1344 one of the tank heaters cycles off again after all tank heaters have “on” cycled 
1345 ten times. Record the final elapsed time and energy consumption of the 
1346 Dishwasher. 
1347 
1348 v. Record the minimum tank temperature during the test and confirm that it is at or 
1349 above the manufacturer’s specified minimum tank temperature minus 1°F, as 
1350 applicable. If the minimum tank temperature during the idle energy test was 
1351 below the manufacturer’s specified tank temperature minus 1°F, the test is invalid 
1352 and must be repeated. If the tank temperature exceeds 15°F of the measured 
1353 minimum tank temperature, the test is invalid and must be repeated. Adjust the 
1354 thermostat per the manufacturer’s instructions and repeat the steps in i through 
1355 iv. 
1356 
1357 b) If the Dishwasher has an internal booster heater: 
1358 
1359 i. Allow the Dishwasher to fill and energize the tank heater(s). 
1360 
1361 ii. For single tank machines, with the exterior service door(s) closed, allow the 
1362 Dishwasher tank to idle for two tank heater “on” cycles for stabilization. 
1363 Commence monitoring elapsed time, tank temperature, and total energy 
1364 consumption of the Dishwasher within +/- 2 seconds of the time that the tank 
1365 heater cycles “on” for the third time. 
1366 
1367 iii. For multiple tank machines, with the exterior service door(s) closed, allow each 
1368 of the Dishwasher tanks to idle for two “on” cycles for stabilization. Commence 
1369 monitoring the elapsed time and total energy consumption of the Dishwasher and 
1370 the temperature of all the  tanks within +/- 2 seconds of the time that one of the 
1371 tank heaters “on” cycles again after all tank heaters have “on” cycled twice. 
1372 
1373 iv. Allow the Dishwasher to idle for 3 hours +/- 2 seconds. If there have not been 10 
1374 distinct tank heater cycles for all tank heaters during the 3 hour period, continue 
1375 to run the test and record data. Stop the test within +/- 2 seconds of the time that 
1376 one of the tank heaters cycles off again after all tank heaters have “on” cycled 
1377 ten times. Record the final elapsed time and energy consumption of the 
1378 Dishwasher. 
1379 
1380 v. If the booster heater cannot be disconnected during the test, the booster idle 
1381 energy rate shall be subtracted from the total idle energy rate.  
1382 
1383 • If possible, sub-monitor the idle energy rate of the booster heater during 
1384 the Dishwasher idle energy test described in steps i through iv above.  
1385 
1386 • If the booster heater idle energy cannot be simultaneously measured 
1387 with the Dishwasher idle energy, the booster heater idle energy may be 
1388 monitored at a different time; however, the test must include the same 
1389 number of booster heater “on” cycles that were in the Dishwasher idle 
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1390 energy test. Repeat steps i through iv above, but record the energy 
1391 consumption of the booster heater instead of the total Dishwasher 
1392 energy consumption. 
1393 
1394 • If the booster heater cannot be separately monitored or sub-monitored, 
1395 the booster heater idle energy shall not be subtracted from the total idle 
1396 energy. 
1397 
1398 vi. Record the minimum tank temperature during the test(s) and confirm that it is at 
1399 or above the manufacturer’s specified minimum tank temperature minus 1°F, as 
1400 applicable. If the minimum tank temperature during the idle energy test is below 
1401 the manufacturer’s specified tank temperature minus 1°F, then the test is invalid 
1402 and must be repeated. If the tank temperature exceeds 15°F of the measured 
1403 minimum tank temperature, the test is invalid and must be repeated. Adjust the 
1404 thermostat per the manufacturer’s instructions and repeat the steps in i through 
1405 v. 
1406 
1407 7 CALCULATIONS 
1408 7.1 Racks per Hour 
1409 
1410 
1411 
1412 
1413 
1414 
1415 A) Fresh Water or Pumped Water Sanitizing or Post-Sanitizing Rinse Stationary Type Machines 
1416 
1417 Equation 1: Racks per Hour for Stationary Type Machines 

 ݏ݀݊ܿ݁ݏ 3600 ݔ ܴܰ
ൌ ݏܴ݇ܿܽ ݎ݁ ݎݑܪ ሻ݀݊ܿ݁ݏݏሺሻܶܮ  ܶܦ  ܴܶ ሺܹܶ  

1418 
1419 Where: 
1420 
1421 Racks per Hour = Number of racks washed per hour, truncated to the next lowest whole number 
1422 NR = Number of racks washed per cycle 
1423 WT = Wash time (i.e. amount of time spent in wash mode) in seconds as recorded during test 
1424 RT= Rinse time (i.e. amount of time spent in rinse mode, including a post-sanitizing rinse) in 
1425 seconds as recorded during test 
1426 DT = Dwell time (i.e. amount of time spent in dwell mode) in seconds as recorded during test 
1427 LT = Load time (30 seconds for under counter Dishwashers, 5 seconds for straight through door
1428 type Dishwashers, 7 seconds for corner door-type Dishwashers, 30 seconds for front load/unload 
1429 door-type Dishwashers) 
1430 
1431 B) Fresh Water or Pumped Water Sanitizing or Post-Sanitizing Rinse Conveyor Type (excluding 
1432 Flight Type) Machines 
1433 
1434 Equation 2: Racks per Hour for Conveyor Type Machines 

ܵܥ ݔ ݏ݁ݐݑ݊݅݉ 60 ݏܴ݇ܿܽ ݎ݁ ܪݎݑ ൌݎݑ݄ ܮܴݔ ݐ݂ 1 ݅݊ 12 
1435 
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Note: DOE and EPA acknowledge that the calculations in Sections 7.1 through 7.3 could be 
simplified and combined into one equation. Since gallons per rack is an ENERGY STAR metric, 
however, it is important to show how it is derived. Clarifications are also provided for the NSF 
metrics (racks per hour and gallons per hour), such as truncating racks per hour and including the 
number of racks in the gallons per hour calculation. 



 

   

 

 
 

 

 
 
 

 

 
 

 

 

  
  

 
 

 
 

 
 

 
 

 
 

 

    
   

  
 

 
 

 

 
  

 

 
 

  

 
 

   

1436 Where: 
1437 
1438 Racks per Hour = Number of racks washed per hour, truncated to the next lowest whole number 
1439 RL= Rack length (use 20 inches) 
1440 CS= Manufacturer specified maximum conveyor speed in feet per minute 
1441 
1442 
1443 7.2 Sanitizing and Post-Sanitizing Rinse Water Consumption (Gallons per 
1444 Hour, GPH) 
1445 A) Fresh Water or Pumped Water Sanitizing or Post-Sanitizing Rinse Stationary Type Machines 
1446 
1447 Equation 3: Gallons per Hour for Stationary Type Machines 

 ሺ݈ܾݏሻ ݊ ܿ݀݁ݎݑݏܽ݁ܯ ܹ݅݁ݐ݄݃ ݂ ݎ݁ݐܽݓ ݎ݂ ݈݁ܿݕ ହ
 ݏܴ݇ܿܽ ݎ݁ ܪݑݎ

ୀଵ∑ ݈݁ܿݕܿ 5ݏݔ
ൌ ݏ݈݈݊ܽܩ ݎ݁ ܪݑݎ

 8.34 ݏܾ݈ ܴܰ
݈݃ܽ 

1448 
1449 Where: 
1450 
1451 Racks per Hour = Number of racks washed per hour, truncated to the next lowest whole number, 
1452 as calculated in Section 7.1 
1453 NR = Number of racks washed per cycle 
1454 
1455 B) Fresh Water or Pumped Water Sanitizing or Post-Sanitizing Rinse Conveyor Type (including 
1456 Flight Type) Machines 
1457 
1458 Equation 4: Gallons per Hour for Conveyor Type Machines 

ሺ݈ܾݏሻ ݊ ݀݁ݎݑݏܽ݁ܯ ܹ݁݅ݐ݄݃ ݂ ݎ݁ݐܽݓ ݎ݂ ݐݏ݁ݐ ݊ݑݎହ∑ୀଵ  ሺݏ݀݊ܿ݁ݏሻ ݊ ݁ݏܴ݊݅ ܿܣݐܽݒ݅ݐ݅݊ ݊݅ݐܽݎݑܦ ݎ݂ ݐݏ݁ݐ ݊ݑݎ ൌ ݈݈݊ܽܩݏ ݎ݁ ݎݑܪ ݐݏ݁ݐ 5 ݏ݊ݑݎ ݔ8.34 ݏܾ݈ ݔ ݑ݄ 1ݎ ݈ܽ݃ 3600 ݏ݀݊ܿ݁ݏ
1459 
1460 Where: 
1461 
1462 Measured Weight of water for test run n = Weight of water sent to capture vessel from one minute 
1463 of sanitizing rinse and post-sanitizing rinse solenoid activation 
1464 Rinse Activation Duration = Measured duration of sanitizing rinse and post-sanitizing rinse 
1465 solenoid activation (one minute +/- one second) 
1466 
1467 
1468 
1469 
1470 
1471 
1472 7.3 Sanitizing and Post-Sanitizing Rinse Water Consumption  
1473 A) Fresh Water or Pumped Water Sanitizing or Post-Sanitizing Rinse Stationary Rack Type 
1474 Machines 
1475 
1476 Equation 5: Gallons per Rack for Stationary Type Machines 

 ݏ݈݈݊ܽܩ ݎ݁ ݑܪݎ
ൌ ܴܽܿ݇ ݈݈݊ܽܩݏ ݎ݁  ݏܴ݇ܿܽ ݎ݁ ݎݑܪ
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Note: The ENERGY STAR Draft 3 Version 2.0 specification uses GPH as the water consumption 
metric for Flight Type machines (as opposed to GPR for other Conveyor machines). Thus, the 
GPH equation above is the only equation required to determine the water consumption of Flight 
Type machines. 



 

   

 

 
 

 
 

 
 

 

 
 

 

   

 
 

 
 

 
 

 
 

 
 

  
 

 
 

 

 

 
 

 

 
 

 

  
 

 

 

1477 
1478 Where: 
1479 
1480 Gallons per Hour= Water use in gallons per hour, as calculated in Section 7.2 
1481 Racks per Hour= Number of racks washed per hour, truncated to the next lowest whole number, 
1482 as calculated in Section 7.1 
1483 
1484 B) Fresh Water or Pumped Water Sanitizing and Post-Sanitizing Rinse Conveyor Type (excluding 
1485 Flight Type) Machines 
1486 
1487 Equation 6: Gallons per Rack for Conveyor Type Machines 

 ݏ݈݈݊ܽܩ ݎ݁ ݑܪݎ
ൌ ܴܽܿ݇ ݈݈݊ܽܩݏ ݎ݁

 ݏܴ݇ܿܽ ݎ݁ ݎݑܪ
1488 
1489 Where: 
1490 
1491 Gallons per Hour= Water use in gallons per hour, as calculated in Section 7.2 
1492 Racks per Hour= Number of racks washed per hour, truncated to the next lowest whole number, 
1493 as calculated in Section 7.1 
1494 
1495 C) Pot, Pan, and Utensil Type Machines 
1496 
1497 Equation 7: Gallons per Square Foot for Pot, Pan, and Utensil Type Machines 

 ݏ݈݈݊ܽܩ ݎ݁ ܴ݇ܿܽ
ൌ ݏ݈݈݊ܽܩ ݎ݁ ݁ݎܽݑݍܵ ݐܨ  ݁ݎܽݑݍܵ ݐ݂ ݂ ݇ܿܽݎ

1498 
1499 Where: 
1500 
1501 Gallons per Rack= Water use in gallons per hour, as calculated in Section 7.3A) 
1502 Square foot of rack= Manufacturer specified rack area in ft2 for machine tested 
1503 
1504 7.4 Gas Energy Consumption 
1505 A) The gas energy consumption rate shall be calculated as specified in ASTM F1920-11; Section 
1506 11.3 with the following revision. 
1507 
1508 1) Equation (2) shall only be used to calculate V if the gas meter does not already correct 
1509 the gas volume based on temperature and pressure using the same standard values for 
1510 temperature and pressure that were used to calculate the higher heating value in ASTM 
1511 F1920-11; Section 10.1.2. 
1512 
1513 7.5 Steam Coil Energy Consumption 
1514 Note: Calculations for determining idle energy consumption for steam coil tank heat are new. 
1515 DOE and EPA encourage stakeholder feedback. 
1516 
1517 A) Inlet Steam Mass Flow Rate 
1518 
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1519 1) Find the measured pressure and temperature values for the inlet stream for each data 
1520 point in the superheated or saturated steam tables1 (depending on the state of the steam) 
1521 and record the listed density (ߩௌ௧). If the exact pressure and temperature are not listed 
1522 in the table, interpolate between the two closest pressure and temperature values to 
1523 calculate the density. 
1524 
1525 2) Calculate the mass flow rate for each data point as follows: 
1526 

1527 Equation 8: Inlet Steam Mass Flow Rate for Steam Coil Machines 

ሶ ሶ ௌ௧ ߩ ݔௌ௧ ܸ ൌௌ௧ ܯ
1528 
1529 Where: 
1530 

 = Mass flow rate of steam (pounds (lb)/h) ௌ௧ܯሶ1531 
/h)3= Measured volumetric flow rate of steam (ftௌ௧ ሶܸ1532 

 ௌ௧= Density of steam (lb/ft3), calculated from steam tablesߩ 1533
1534 
1535 B) Inlet Steam Total Mass 
1536 
1537 Equation 9: Inlet Steam Total Mass for Steam Coil Machines 

ே
ݑ݄ 1ݎ

ௌ௧, ܯൌሺ  ்௧ܯ ሶ ݔ ሻݐ ݔ 3600 ݏ݀݊ܿ݁ݏ
ୀଵ 

1538 
1539 Where: 
1540 

= Total steam consumption during time period (lb) ்௧1541 ܯ 
 = Instantaneous steam mass flow rate for each data point (lb/h) ௌ௧,ܯሶ1542 

1543 N = Total number of data points during time period, excluding extra data to account for 
1544 tdelay 
  = Time interval of each data point (seconds)ݐ 1545
1546 
1547 C) Inlet Stream Enthalpy 
1548 
1549 1) Find the measured pressure and temperature values for the inlet steam for each data 
1550 point in the superheated or saturated steam tables (depending on the state of the steam) 

). If the exact pressure and temperature are not ூ௧ܪand record the listed enthalpy ( 1551 
1552 listed in the table, interpolate between the two closest pressure and temperature values 
1553 to calculate the enthalpy. 
1554 
1555 D) Outlet Water Enthalpy 
1556 
1557 1) Find the pressure value for the outlet water for each data point in the saturated steam 

 and  saturated )ௌ௧௨௧ௗܪ saturated liquid enthalpy value ( tables. Record the listed 1558 
). If the exact pressure is not listed in the table, interpolate ௌ௧௨௧ௗܶtemperature value ( 1559 

1560 between the two closest pressure values to calculate the enthalpy. 

1 “Steam tables” throughout this test procedure refers to any steam table source based on the 
International Association for the Properties of Water and Steam Formulation 1997 for the Thermodynamic 
Properties of Water and Steam for Industrial Use. 
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1561 
1562 2) Calculate the enthalpy of the outlet water for each data point as follows: 
1563 

1564 Equation 10: Outlet Water Enthalpy for Steam Coil Machines 

ሻሻெ௦௨ௗܶ െௌ௧௨௧ௗܶሺݔܥെ ሺௌ௧௨௧ௗൌ  ܪை௨௧௧ܪ
1565 
1566 Where: 
1567 
1568 = Enthalpy of Dishwasher outlet stream (British thermal units (Btu)/lb) ை௨௧௧ܪ

 = Saturated liquid enthalpy value listed in steam tables (Btu/lb) ௌ௧௨௧ௗ1569 ܪ 
 = Heat capacity of water (1 Btu/lb °F) 1570 ܥ 

 = Saturated liquid temperature value listed in steam tables (°F) ௌ௧௨௧ௗܶ 1571 
ெ௦௨ௗܶ1572 = Recorded temperature of liquid water outlet stream during test (°F) 

1573 
1574 E) Instantaneous Energy Consumption 
1575 
1576 1) Calculate the energy for each data point as follows: 
1577 
1578 Equation 11: Instantaneous Energy Consumption for Steam Coil Machines 

ቁݔ ሶݎݑ݄ 1 ݔ ೌை௨௧௧,ା௧െݐ ݔ ܪூ௧,ܪ ቀ ௌ௧, ൌ ܧܯ  3600 ݏ݀݊ܿ݁ݏ

1579 Where: 
1580 

 = Instantaneous energy consumption for each data point (Btu) 1581 ܧ 
= Calculated mass flow rate of steam for each data point (lb/h) ௌ௧,ܯሶ1582 

= Enthalpy of Dishwasher inlet steam for each data point (Btu/lb) ூ௧,1583 ܪ 
 = Enthalpy of Dishwasher outlet water for each data point (Btu/lb) ೌை௨௧௧,ା௧1584 ܪ 

 ௗ௬ = Measured time between steam entering the flow meter and exiting as waterݐ 1585
1586 (seconds) 
  = Time interval of each data point (seconds)ݐ 1587
1588 
1589 F) Total Energy Consumption 
1590 

1591 Equation 12: Total Energy Consumption for Steam Coil Machines 

ே 

ா௧  ൌሺܧሻܧ  ்௧ܧ 
ୀଵ 

1592 
1593 Where: 
1594 

 = Total energy consumption during test (active or idle) (Btu) ்௧1595 ܧ 
= Instantaneous energy consumption for each data point (Btu) 1596 ܧ 

Electric energy consumption during test ൌா௧1597 ܧ 
tdelay = Total number of data points, excluding extra data to account for ܰ 1598 

1599 
1600 
1601 7.6 Booster and Tank Heater Maximum Power 
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1602 A) The idle energy input rate (i.e. maximum power) shall be calculated as specified in ASTM F1920
1603 11; Section 11.4 if a direct measurement of power was not taken. 
1604 
1605 1) The value 60 provided in the equation is a conversion factor from minute to hours. 
1606 
1607 2) This calculation shall also be used for steam. 
1608 
1609 7.7 Idle Energy Rate (Power) 
1610 A) The idle energy rate (i.e. power) shall be calculated as specified in ASTM F1920-11; Section 11.5 
1611 with the following clarification, and additions. 
1612 
1613 1) The value 60 provided in the equation is a conversion factor from minute to hours. 
1614 
1615 2) This calculation shall also be used for steam. 
1616 
1617 3) If the idle energy rate (i.e. power) is reported in Btu/h, convert it to kilowatts (kW) based 
1618 on the following equation: 
1619 
1620 Equation 13: Idle Energy Rate Conversion 

ܹ݇ 
൰ ݄ݔ  3412 ܤݑݐ݄/

ݑݐܤ
൬ூௗ ௧ܧ ሺܹ݇ሻ ൌ ூௗ ௧ܧ

1621 

1622 7.8 Internal Booster Heater Idle Energy Rate (Power) 

1623 A) The booster heater idle energy rate (i.e. power) shall be calculated using the same equation as 
1624 specified in ASTM F1920-11; Section 11.5 for the tank heater idle energy rate with the following 
1625 clarification and addition. 
1626 
1627 1) The value 60 provided in the equation is a conversion factor from minute to hours. 
1628 
1629 2) If the internal booster heater idle energy rate (i.e. power) is reported in Btu/h, convert it to 
1630 kW based on the following equation: 
1631 
1632 Equation 14: Internal Booster Heater Idle Energy Rate Conversion 

ܹ݇ 
൰ ݄ݔ  3412 ܤݑݐ݄/

ݑݐܤ
൬ூௗ ௧ܧ ሺܹ݇ሻ ൌ ூௗ ௧ܧ
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