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Program Description

To conduct comparative testing on the energy consumption of electric motors powering a spa-pump in a closed
loop, steady state operating condition. Using the same pump mechanical hardware, the original motor powered
by 240VAC will be compared to a Switch Reluctance Motor (SRM) — Digitally Controlled (prototype) motor
powered by both a 30VDC power supply and 48VDC power pack. The test will consist of 10-minute runs
measuring the discharge pressure, flow rate and power consumption for each configuration.

Executive Summary

The customer provided the OEM manufacturer’s pump and motor as well as the Switch Reluctance Motor
(SRM) — Digitally Controlled (prototype), power supply and power pack. A closed loop system was installed in
one of the pump room’s square water totes featuring a gravity feed to the pump’s supply inlet, an ASTM B11.7-
compliant discharge pressure measurement section, an in-line flow meter and a manual ball valve to control
initial back pressure.

A series of 10-minute runs was taken using all three motor configurations, all conducted without removing the
pump itself from the system and using the manual valve to set an initial backpressure of approximately 6 PSI.

Water Flow Discharge Supply Current Power Consumption
Motor Type Run 1D (GPM) Pressure Volage (Amps) (Watts)
’ (PST) (Volis)
Run 1 {Average) 55.8 6.14 239.5 4.31 1032.2
OEM Motor Run 2 {Average) 55.7 6.13 239.2 43 1028.6
OEM Motor { Average) 55.8 6.14 2394 4.3 1030.4
Run 1 {Average) 539 6.05 30.1 11.21 3374
Prototype - .
Motor Run 2 { Average) 53.8 5.97 30.1 11.23 338.0
Prototype Motor {Awrag:} 53.9 6.01 30.1 11.2 337.7
Percent Change OEM to Prototype -07.2%
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Raw Data (Competitor)
Competitor Motor - Run 1
Elapsad Flow Discharge AL currert| Power Competitor Motor - Run 2
Time Pressure | Voltage Elapsed Discharge AT .
Seconds | GRM Ps Volts | Amps | Watts Time | 7™ | ressure |voitage | ©M [P0
5.8 5541 6.14 239,25 4.3 10288 Seconds | GPM Bsl Valts Amps | Watts
59,79 5573 £.15 23043 | 43 | 10298 98 | 5541 | 612 | 2329 | 43 | 10789
29,79 56.2 615 24003 | 432 | 10369 s0m | 5572 | 613 | 2308 | 4329 | 10257
11979 | 5557 612 | 23954 | 431 | 10324 898 |s5541] 614 |77 | 43 [10310
145,79 5561 613 230,44 4,11 1032.0 119.8 55,64 G613 23R B4 4,28 1022.2
17979 | 5633 | 614 292 | a3 | 10310 998 | 3549 ] G127 | 23R98 | 429 |1095.2
0079 | 5615 £.13 23841 | a9 | e 1798 | 5612 | 613 | 23844 ] 427 |10183
T 79 e =E o a2 [ 1mms wos [ss97] 61 7183 | 428 |10193
079 a7 T o T am Tie 1308 | 552 617 | 23818 | 4327 |10070
- — : . - . J60E | 5537 | G614 | 23803 | 428 | 10226
233.79 55.4 b.14 24054 | 432 | 1331 1908 | 5582 | 613 | 23973 | 420 |10284
3x7a G575 B.12 23095 | 431 1033.3 308 | 5613 R 23049 139 174
358,73 56,04 617 240.08 | 431 | 10347 508 | 5547 | 612 009 | 420 [10266
389.8 GL.82 B.14 23858 | 43 10326 IH0 B 55.9 6.12 23913 4,28 1023.5
4198 5598 £.17 23067 | am | 1o3ao 4105 | 5550 |  G.14 | 2a9ss | 429 | 10290
445.8 56.05 613 23918 4.3 1028.5 4408 | S6.45 615 235,69 4.29 1028.3
a7 55 04 £14 23042 | a3 | 10095 4708 | 5547 6.1 23937 | 420 [10269
50081 56.12 615 23082 4311 1033.6 098 55.48 6.13 239,77 4.3 1031.0
s3o@l | s660 | 612 | 23067 | 431 | 103a0 08 | S62B ) 612 | M98 408 LINAST
56982 | 5615 | 612 | 2smel| a3 | aom0s | e SRRy A4 AR A2 SO
" == h . h a
232'2; ;::; :-:: i;:'gz :: :ﬁi; 620.79 | 567 612 | 2353 | 43 [10300
= : 65079 | s601 | 613 | 239da | a3 [10008
o981 | 557 b15 29 | 43 | WNT | Meanrs | 558 | 613 | 23928 | 429 |10265
A‘l.rerElEes 558 b.14 23552 | 431 1031.3 . g8 557 613 739.2 13 10759
Std Dew 03 0ol 0.48 ool 4.1 Std Dew| 0.31 0.01 0,45 0.01 1.88
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Raw Data (Prototype — 30V)
Prototype Maotor - Run 1 Prototype Motar - Run 2
Elapsed Discharge | AC Bapsed | [Dlscharge| AC | Power
Time Flow Pressure | Voltage Current | Power Tirme Pressure | Valtage
Saconds | GRM [ Vaolts Amps Watts seconds | GPM P3l Volts | Amps | Watts
2991|5367 06 3008 11,19 3366 30 [53€2] 605 | 3007 | 11.22 | 3374
50.51 |5356] 605 3007 | 1124 338.0 60 15328 601 | 3008 | 11.21 | 337.2
3001 (5389 B2 20,07 1123 3377 0 [saea] e | aoor |1z [awmy
11991 [5353] 603 | 3007 | 1124 | 3380 10 15324 602 L 3008 | 1118 333
14951 |53.86] 601 3007 | 1133 | 3377 0 |39 :?g :E"“ i:jz ;3"1
179,91 | 53.2 607 30,07 1135 3363 ;ﬁ 5‘35':” o 30.33 TG 3§3
20091 [s3.88] e 007 | 1122 337.4 o Tos con oo T 1a Taoes
23991 | 54 6,08 3007 | 1124 33.0 o Toml 5 a0 Tis [
oot fsen] oo | 3007 | 126 | 3566 | [ Tan[ oo | oo [ 12 s
- - - - - - 330 L .04 30.07 11.21 | 337.1
ﬁg'zi :gg zﬁ :g'g: 1”: :i'g 30 |53.68] 604 | 3008 | 171 | 3372
: : : 1L ' 390 [5351] 606 | 3007 | 1121 |30
38991 [s3.8] 06 3007 | 1122 337.4 an [sass| 5o 007 | 122 | 3374
41331 | 53.56] 605 30.07 11.26 3386 amse [saa] s 3007 | 1123 [ sa27
ag081 | 54.2 6,05 0 | 112 337.2 T AT EET I ETTREST
47951 [53.87] GG 3007 | 1119 336.5 smoe |38 5oz | 3008 | 1n1e | 36
0951 |5225] 603 30.07 11,23 EETIY) 53359 [5371] 5.8 3007 | 1123 | 3377
539.91 [54.12 6.03 30.07 11.21 3371 56999 |53.6a]| 582 3007 | 1123 | 3377
569.91 [54.16 6 ooy | 1132 3374 semon [sav2] san [ soor | 11z [ssss
509991 [54,12 .04 30,07 11.24 3380 62999 [5383| sm 3007 | 1017 | 3359
62091 [ 538 ]  eoG 3007 | 1123 337.7 653,59 | 5352 5.0 IN0E | 1121 | 332
65951 [ 535 | 606 30.08 11.21 3372 EEEEE T aone | 1121 [aamz
sa0el [ 544  aos 08 | 1124 3361 71959 [5374] sed | 3007 [ 112 | 3ss
Averages) 538 | 605 30.1 11,23 3376 Averages| 53.8 | 597 301 [ 1121|3393
StdDev| 028 | 0.2 ] 0.02 0.56 staDev] 0.3 [ 007 [} 002 | 061
Setup Hardware and Equipmen
Description Barcode Instrument Range D #
Yokogawa T3I00907TE Multple Mot Shown
Signet 2551 Flow Meter FO0001 547 (-200 GPM 2
Omegadyne Pressure Transducer | 200001491 0-50 P51 ]
Flow Meter "T" Fitting 00001549 1-1/2" Schedule 80 PVC 2
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