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ECM Motors :

« ECM

— ECM Evolution and Industry Regulation
— Overview ECM Technology
— How to teach ECM

* Please sign atfendance sheet

» NATE Recognized Provider Form ¢ B ppos

e Thumb Drive
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HVAC ECM - Evolution and Industry Regulations

How well do you know your industry?

= Brand recognition due to acquisition.
= Evolution of ECM technology.

= Effects of industry regulation.
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HVAC ECM - Evolution and Industry Regulo’rions'

What is the Genteq® Brand?

= Regal Beloit acquired General Electric’s
HVAC Motor business in 2004.

= Products offered by Regal Beloit after this
acquisition (formerly offered by GE) were
branded “GE ECM by Regal Beloit” for
several years. - Global

Operations

= |n 2009, Regal Beloit announced the
rebranding of this product line under the

name, “Genteq” ®
"=genteq

= Regal Beloit Corporationis a US publicly
traded company (NYSE) headquartered
in Beloit, Wisconsin.

---------------------------------------------------------------------------------

e-lab | education series | HVAC curriculum :}:ﬁj—gen'teq' € 2010 Regal Beloit




HVAC ECM - Evolution and Industry Regulations

What does the Genteq® brand represent?

= 30 years of ECM technology and innovation
— ECM technology was infroduced in 1987

= The leading brand in ECM technology in OEM applications and
retrofit motors

e-lab | education series |



HVAC ECM - Evolution and Industry Regulation |

ECM Integration Overview

1987 CONSTANT AIRFLOW ECM infroduced to HVAC
= 2006 SEER 13 Regulation
= 2019 Fan Energy Rating (FER) Regulation

-------------------------------------------------------------------------------

Indoor blower & motor efficiency standard for furnaces

Electrical Efficiency Requirement (Regulates
Watts/CFM)

Does not specify ECM to meet standard
Does not restrict the use of PSC

Lab testing suggests ECM will be needed to meet the
standard

Effective Date July 1, 2019



HVAC ECM - Evolution and Industry Regulations

ECM Integration Overview

= OEM HVAC Indoor Blower
Moftors in 1986

— Furnace, Air Handler and
Package Unit
applications

 100% PSC Motors
— Direct drive

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||



HVAC ECM - Evolution and Industry Regulo’rions'

ECM Integration Overview Industry shift due to
technology evolution
= OEM HVAC Indoor Blower [Constant Alrflow ECM

intfroduced in 1987)

Motors in 2005

— Furnace, Air Handler and
Package Unit applications

e 85% PSC Motors

e 15% Constant Airflow
(Variable Speed) ECM
................ DAGLOLS s vissianinns s o eiinvienss 6 SRR o5 dRsIaPad £ b SEEw
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HVAC ECM - Evolution and Industry Regulo’rions'

ECM Integration Overview Industry shift due to
SEER 13 Regulation

= OEM HVAC Indoor Blower Motors in 2006 (Constant Torque
ECM introduced

same year)

— 45% PSC Moftors
e Furnace

— 40% Constant Torgue ECM Motors
e Air Handler and Package Unit

— 15% Constant Airflow (Variable Speed)
ECM Motors

e Furnace, Air Handler and Package Unit

---------------------------------------------------------------------------------




HVAC ECM - Evolution and Industry Regulo’rioné

ECM Integration Overview ECM Evolution (Next

generation 16-pin

= OEM HVAC Indoor Blower Motors in 2018 and new 4-pin

Constant Airflow
motors)

— 45% PSC Moftors
e Furnace

— 40% Constant Torque ECM Motors
e Air Handler and Package Unit

— 15% Constant Airflow (Variable Speed)
ECM Motors

-------------------------------------------------------------------------------



HVAC ECM - Evolution and Industry Regulations :

ECM Integration Overview Expected industry
shift due to FER

= OEM HVAC Indoor Blower Motors in 2019~ Regviaton
:,,,g-\»a v, \ enSlte

Ee==F New design
s [ om Genteg®

— 45% Constant Torgue ECM Motors

e Furnace Separate line
-\ ¥ and 24vac input
| -~ plugs

— 40% Constant Torque ECM Motors
e Air Handler and Package Unit

— 15% Constant Airflow (Variable Speed)
ECM Motors

e Furnace, Air Handler and Package Unit

-----------------------------------------------------------------------------




HVAC ECM — Eduction -

HVAC ECM Educational Needs

= ECM applications and h

operation
. . : —— Resources —

ECM diagnostics - HVAC OEM literature
= ECMreplacement - Industry text books

= Refrofit ECM

— Motor manufacturer'’s
literature

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
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Constant Airflow / OEM HVAC / Indoor Blower

Constant Airflow ECM FURNACE AIR HANDLERS

e Applications
— HVAC Indoor Blower
— Premium Systems

e Communicated

— Output adjusted at OEM
controls using OEM literature l

— Airflow values programmed by
OEM unigue to each HVAC
system.

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||



Constant Airflow / OEM HVAC / Indoor Blower

Communicated ECM

e Unigue communication between OEM
control board and ECM control

e Determines airflow and comfort settings

16-pin S5-pin Line 4-pin |
Communication VO”GP?G Input | Communication
Input Plug Vg Input Plug

-----------------------------------------------------------------------------
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Constant Airflow / OEM HVAC / Indoor Blower:

Installation Set-up
e Cooling Airflow N

e Heating Airflow
e Trim/Adjust Multipliers
e Climate (delay) Profiles

e Humidistat Opftion

e Continuous Fan _

Operational issues and component failure can be directly
related 1o improper system configuration.

-------------------------------------------------------------------------------



Constant Airflow / OEM HVAC / Indoor Blowe

Cooling Airflow Selection
2nd Stage Dip Switch Number
CFM|1]|2|3|(4|5|6|7]|8
A| 800 0|0
B| 1000 | 1| O
C| 1200 | O | 1
D| 1400 | 1| 1
Heating Airflow Selection User FurnacelAlr Handlerl
Temp Rise Range (30 - 60°F)
2nd Stage Dip Switch Number Interface PaCkage SyStem
CFM (1 (2|3 |4|5|6]| 7| 8|Rise(F
A 550 00 51
B 600 110 47
C 650 0] 1 43
D 700 111 40
Tirm/Adjust Airflow Selection
Dip Switch Number OEM
CFM | 1|2 |3|4|5|6|7]|8
N o Control
B| +10% 110
C| -10% 011
D N/A 111

Climate/Delay Profile Selection
Dip Switch Number

112)3|/4|5]|6

o|0(w|(>
alo|alol~N
alalo|o]ee




Sheet1

		

																Cooling Airflow Selection

																2nd Stage		Dip Switch Number

																CFM		1		2		3		4		5		6		7		8

														A		800		0		0

														B		1000		1		0

														C		1200		0		1

														D		1400		1		1
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Sheet1

		

																Heating Airflow Selection

																Temp Rise Range (30 - 60°F)

																2nd Stage		Dip Switch Number

																CFM		1		2		3		4		5		6		7		8		Rise (°F)

														A		550						0		0										51

														B		600						1		0										47

														C		650						0		1										43

														D		700						1		1										40
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																Tirm/Adjust Airflow Selection

																		Dip Switch Number

																CFM		1		2		3		4		5		6		7		8

														A		Norm										0		0

														B		+10%										1		0

														C		-10%										0		1

														D		N/A										1		1
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																Climate/Delay Profile Selection

																		Dip Switch Number

																		1		2		3		4		5		6		7		8

																A														0		0

																B														1		0

																C														0		1

																D														1		1





Sheet2

		





Sheet3

		






Constant Airflow / OEM HVAC / Indoor Blower

Airflow (Why TESP is so important)

o Airflow remains constant within OEM guidelines
— Typical guidelines (0.1 — 1.0 TESP)
— OEM airflow characterization

e Above maximum TESP airflow will decrease

e Higher TESP = Higher energy consumption

e Continuous high TESP = Decreased Motor life

-------------------------------------------------------------------------------



| Constant Airflow / OEM HVAC / Indoor Blo

Hz Voltage HP
60 115 1/2
High Speed

60 115 1/2
3 Ton

Data is from lab testing
on one particular unit.
Numbers may vary from
one unit to another.

PF

Motor Type PSC vs. Constant Airflow

PSC (Induction Motor)

TESP

CFM

Watts

Amps

ECM (Constant Airflow)

TESP

CFM

Watts

Amps

— e
=genteq



Constant Airflow / OEM HVAC / Indoor Blower

ECM Motors are not the cure for bad ductwork!
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Constant Airflow / OEM HVAC / Indoor Blower

ECM Motors are not the cure for negligencel!
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Servicing Constant Airflow
(Variable Speed -
Communicated)
Indoor Blower ECM

<

RN t ™
£:=genteq
E&. ECM SERVICE GUIDE

4 .

=genteq



Constant Airflow / OEM HVAC / Indoor Blower

Diagnostics
e Control Diagnostics

- Line Voltage
— Communication

e Motor Diagnhostics
— Ohms

All Genteg OEM ECM Indoor Blower Motor diagnostics are
covered in the ECM Service Guide.

- Free download or order hard copy TheDealerToolbBOX.com
- Included in free app TheDealerToolBELT




Constant Airflow / OEM HVAC / Indoor Blower

Meter connected between S S—

o Terminal #4 and #5 Terminal #4 and #5
o
Line Voltage Input pe
AC Volts AC Volts
A V. Com
(

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
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Constant Airflow / OEM HVAC / Indoor Blower:

e Communication Input S
« Communication inputs can be ors
diagnosed with OEM literature. @
* Required OEM literature must be =
obtained directed from each OEM

for each individual unit.




Constant Airflow / OEM HVAC / Indoor Blower:

e Run test with TECINspect — Genteq Motors

© HVAC
System
> 24vac Board
=
‘ 24vac

|

24VAC
Transformer

-------------------------------------------------------
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Constant Airflow / OEM HVAC / Indoor Blower

Diagnostics - Genteq Motors

e [ ECM operates with TECINspect
— Diagnose OEM bocrd WITh OEM manual

e-lab | education series | HVAC curriculum :}genteq-' © 2010 Regal Beloit



Constant Airflow / OEM HVAC / Indoor Blower“

Diagnostics - Genteq Motors
e [f ECM does not operate with TECINspect

- Replace entire ECM (motor and control) if
- * OEM specified

* e Motor fails Ohm tests (ECM Service Guide)

e Does not rotate freely by hand

— Replace ECM control only if:

e Available from OEM

* Motor passes Ohm tests (ECM Service Guide)
e Rotates freely by hand

-------------------------------------------------------------------------------



Constant Airflow / OEM HVAC / Indoor Blower

Motor Diagnostics

e Warning: Disconnect AC power
from the HVAC system and wait 5
minutes before opening motor to
avoid electrical shock from the
motors capacitors.

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||



Constant Airflow / OEM HVAC / Indoor Blower

Motor Diagnostics

Step 1 — Unplug the 16-pin
connector and the 5-pin
connector from the motor control.

Step 2 — Remove the blower ’ )
assembly from the HVAC system. FF @8N

Step 3 — Remove the two (2)
hex-head screws from the back
of the control.

Step 4 - Unplug the 3-pin
connector from inside the control
by squeezing the latch and gently
pulling on the connector.

---------------------------------------------------------------------------------




Constant Airflow / OEM HVAC / Indoor Blower

Motor Module Tests
Test A — measure the

resistance between each of
the 3 moftor leads to the
unpainted part of the end
shield (models 2.0, 2.3 & 2.5)
or the X brace (models Eon
& 3.0).

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||



Constant Airflow / OEM HVAC / Indoor Blower

Motor Module Lead 1 to Ground
Test A (Winding Pass

o Ground

Resistance)

Lead 2 to Ground
PQss

Lead 3 to Ground
PQss

1. The resistance from each winding lead to
ground must be > than 100K ohm:s.

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||



—

Constant Airflow / OEM HVAC / Indoor Blower:
Motor Module Tests

Test B — measure the motor phase-to-phase resistance by

checking these combinations of the 3-pin motor
connector with an ohmmeter. For the purpose of this
test, start at either end of the connector as Lead 1.

1. The lead to lead resistance across any
two leads should be less than 20 ohms.

2. Each lead to lead resistance should be
the same within = 10%.

e lead 1 to Lead 2
e lead 1 folLead 3
e lead 2tolLead 3

-------------------------------------------------------------------------------



Constant Airflow / OEM HVAC / Indoor Blower

Motor Module Lead 1 to Lead 2 5.1
Test B (Phase to Pass )
Phase LA
Resistance)

Lead 1 fo Lead 3 5.3
Pass

NE

Lead 2 to Lead 3
PQss

1. The lead to lead resistance across any two
leads should be less than 20 ohm:s.

2. Eachlead to lead resistance should be the
e SCOMEWHRIN 2070504 s viciminimy i 65 it wievieas 5 Sl s i ts o0 SRR B O S
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Constant Airflow / OEM HVAC / Indoor B|owe -

e If the motor module fails either
test or is difficult to rotate by
hand:

— Replace both the motor control
and the motor

* If the motor module passes both
tests and is easy to rotate by :
hand:

— Replace the motor control only




Constant Airflow / OEM HVAC / Indoor Blower“

Constant Airflow ECM Wrap- Up

e Two ftools
— Volt/Ohm Meter
— Genteq TECINspect
e Test the ECM Motor

e Four checks

e Accurate

e Saves Time

e Saves Parts Change-out
e Easily diagnose motor control and motor

-------------------------------------------------------------------------------



Constant Airflow / OEM HVAC / Indoor Blower

Compatibility
e TECINspect

e Genteg Models 2.0, 2.3,
Eon, 3.0

e Genteq Tool




Genteq Model 2.5

e ECM Motor Simulator

* Not compatible
Ww/TECINspect

e Early model

Infinity/Evolution

I e Carrier/Bryant Tool

e-lab | education series

2.5

------------
------------
------------
------------
-------------
-----------
--------

HVAC curriculum

ECM MOTOR SIMULATOR
(HK42FZ003/012/022 Controls only)
120

{55 The ECM motor simulator should

O only be used when running

component test. To run component
test with the ECM motor simulator:
1. Shut room thermostat "OFF" or
disconnect "R" thermostat lead.
2. Disconnect PL7 or PL11 (VS
inducer motor) or PL13 (blower
motor) and plug it into the ECM

(117d J0 £1d) 'NNOO

4
Q
m
bl
§
=
o
o

motor simulator.

3. Put setup switch "SW1-6" in the
"ON" position to start, or "OFF"
and back "ON" to repeat the
component test sequence.

BLOWER MOTOR
CONN. (PL13)

CARRIER BRYANT PAYMNE
90% Furnace Models
SOMMTA 987MA PGOUAA
59TMEA 355CAN ——
5aMVC 355BAV ——
58LVE 355AAY ——
58MVE J55MAY -—
SaMvP F21AALT -—
EEVLIAX J20AAT™ -—
58VCA* 398BAZ* ——
RBSXB* JOBBAW* ——
80% Furnace Models
RBCVA 315A PGEENMVA
BBCVX 3154 PGEEIVA
E Regal Be




Constant Airflow / OEM HVAC / Indoor Blower“

Repair
 Programs are specific to HYAC OEM, model and
size unit

— Replacement parts with the correct OEM program must
come from HVAC OEM

e NOT FIELD REPAIRABLE
— Using the wrong motor voids all warranties
* May produce unexpected results
— Follow all instructions with replacement parts
— Current generation products are backward compatible
— Generic refrofit options are in the near future

-------------------------------------------------------------------------------



Constant Airflow / OEM HVAC / Indoor Blower

Repair
e Prevent repeat failures

— Most fatal domage caused by:
e Water damage

e Voltage Spikes
— Add surge protection to homes in high risk areas

e Operation at high Total External Static Pressure
— Measure and correct if needed

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

e-lab | education series | HVAC curriculum :}genteq" ® 2010 Regal Beloit



e-lab | education series | HVAC curriculum }:genteqm



Constant Torque / OEM HVAC / Indoor Blower

Constant Torque ECM i

e Applications
— HVAC Indoor Blower
— Mid-tier systems

e Mulfi-tap

— Output adjusted at the motor by
selecting tap values

— Tap values (torque) programmed by
OEM to match unit specifications

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||



Constant Torgue / OEM HVAC / Indoor Blower‘

Multi-tap ECM

e Tap selection determines output
— Similar to PSC motors

e Line voltage power supplied
continuously

e Tap inputs provide on/off
command and output (airflow)
selection

-------------------------------------------------------------------------------

Neutral / L2
Ground

Line 1

24vac
Common~ |




Constant Torgue / OEM HVAC / Indoor Blowe;

Installation set-up

e Select taps recommended
by OEM
— OEM manuals

— Tap configuration unit
schematic Neutral / L2

Ground
Line 1

e Confirm airflow withTR or ~ 24vac |
Common
CFM measurement
24vac
Inputs

-------------------------------------------------------------------------------



Constant Torque / OEM HVAC / Indoor Blower

Constant Torque

OEM ECM

e OEM Programming
examples

Neutral / L2
Ground

Line 1

24vac
Common

---------------------------------------------------------------------------------

e-lab | education series | HVAC curriculum

BLU/WHT
RED-LOW
YEL-MED LO
P11 o= GRY-MED [
A HI COOL o SEE NOTE 2 BrLU'HED HI\ 2
o o 5
: : HEAT = <000 CFH&LK‘HI
~ EAC_ | ____ _,#_'mfgwl' BLK/WHT
LI | @.x@_ﬂLr“
XFMR e | DS
. &=
wt T
=—'-—-| |
\CE CONTROL - |§| s F L 1SVAC
= o |
_T T THIER
3 =¢: _____ é
= WAT ¢
WOU &= il
WHT
=genteq 2010 Re




Constant Torgue / OEM HVAC / Indoor Blowe;

@ SEE DETAIL ‘A"
' éb FOR FACTORY |S_ETT[NGS
onstant Torque -
32 BK 0 o G/Bk A TO OPTIONAL
OEM ECM = il
- . BR—7
° } — — 1
e OEM Programming Il >
R—28 3
examples A
? 1l
PR [
GY
Neutral / L2 i
Ground . ;11 o |
Line 1 ] - mk 2 4
L _~—0 1 L3 Ho—] =
oavae | B EISINI | | - - ;’ BIH 11 |/ 1 BR
vac : 1 R ¢ 3?
Common |“ ‘“--"2| 3K u | |
DETAIL " A"
NOMINAL COOLING [MOTOR SPEED FROM FACTORY | AVAILABLE
CAPACITY HEAT COOL SPEEDS
24vac N / LOW LOW LOW (TAP 2)
Inputs 2 THRU 5 TON (TAP 2) (TAP 20 [\nce (TAP D

-------------------------------------------------------------------------------



Constant Torque / OEM HVAC / Indoor Blower

Constant Torque

OEM ECM

e OEM Programming
examples

Neutral / L2
Ground

Line 1

24vac
Common

P J CONMECTI

o
[ e oy i g
s I SPEED TAP
=T gl i o SELECTION
] EEEE Lk B,
i £ - Q
:Im@pg&]::lj_:l;@u. Ly ! 2 @ HIGH
|| _Corvectors_ji_Corvdions | 5 [ ELEC HEAT
L MolorComneclios [E] SEENOTE T
NOTES
1. Use Copper Wire (T5°C Min) Only Betwesn Disconnect Switch And

Lisirl,

2. To Ba Wired In Accordance Wilh NEC And Local Codes,

3. WAny Of The Ongnal Wire, As Supplied, Must Be Replaced. Use
The Same Or Equivallent Type Wire,

4. Replace Low Vollage Fuse With No Greater Than & Amp Fuse.

5. Connec! R To R, G To G, Ele. See Ouldoor Instruclion For Delails.

6. To change speed lap, move blue wire o desired terminal

H.II_""T. See al \ables for lap usage,

-----------------------------------------------------------------------------



Constant Torgue / OEM HVAC / Indoor Blowe;
Airflow (Why TESP is so important)

e Airflow is dictated by TESP
— Similar to PSC

— Factory default speed is not correct for all
Installations

e Higher TESP = Higher energy consumption & LESS
AIRFLOW

e Continuous high TESP = Decreased Motor life

-------------------------------------------------------------------------------



This iInformation is not found on the unit label

Table 1 — Airflow Performance (CFM)

EXTERNAL STATIC (in. wc)

MODEL & Siz£ BLOWER SPEED 0.10 0.20 0.30 0.40 0.50 0.60
Tap 4 683 644 589 548 494 461

FX4D 019 Tap 3 683 644 589 548 494 461
Tap 2 631 563 500 443 409 361

Tap 1 625 524 457 417 367 319

Tap 5 T 851 816 780

Tap 4 825 795 757 722 674 634

FX4D 025 Tap 3 825 795 757 722 674 634
Tap 2 726 695 635 598 543 509

Tap 1 631 563 500 443 409 361

Tap 5 e s 104 1050 1003 959

Tap 4 1041 998 944 885 837 772

FX4D 031 Tap 3 1041 998 944 885 837 772
Tap 2 924 876 817 752 704 660

Tap 1 779 693 628 571 526 476

Tap 5 _ 1332 1294 1253 1207 1157

Tap 4 1237 1206 1160 1121 1070 1013

FX4D 037 Tap 3 1237 1206 1160 1121 1070 1013
Tap 2 1095 1058 1007 951 888 824

Tap 1 1014 885 773 673 609 549

Tap 5 1519 1490 1454 1419 1379 1332

Tap 4 1437 1403 1366 1323 1294 1245

FX4D 043 Tap 3 1437 1303 1366 1333 1294 1245
Tap 2 1257 1226 1191 114 1090 1033

Tap 1 1237 1206 1160 1121 1070 1013

Tap 5 1757 1725 1693 1653 1614 1576

Tap 4 1664 1626 1593 1552 1517 1477

FX4D 049 Tap 3 1664 1626 1593 1552 1517 1477
Tap 2 1459 1420 1379 1336 1298 1259

Tap 1 1301 1241 1195 1150 1102 1039

" & ®F ® ¥ F ® ¥ 8 ® ¥ S5 ® 8 85 E ¥ S ® & F ¥ F F H ¥ F F W O B E S F W S F W S F E S F B ¥ S F ¥ S F ¥ S F ® F F E ¥ E E ¥ E ¥ ¥ B ¥ & ¥ ¥ ¥ ¥ 8 B F ®B E F B " F B
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ECM Products and Applications (Overview)

Hzx Voltage HP PF Motor Type
60 115 1/2 0.9 QPSC (Induction Motor)
High Speed

60 115
Med Speed
High




Servicing Constant Torque
(multi-tap) Indoor Blower ECM

Sz

CERN ™
k. =dgenteq
E:,. ECM SERVICE GUIDE

G .

=genteq



Constant Torgue / OEM HVAC / Indoor Blowé

Diagnostics
e Control Diagnostics

— Line Voltage
— Tap Voltage
e Motor Diagnostics Ui fogees
— Ohms =

All Genteg OEM ECM Indoor Blower Motor diagnostics are covered in the Genteq
ECM Service Guide.
- Free download or order hard copy TheDealerToolbBOX.com
- TheDealerToolBELT app
- Includes Genteg ECM Service Guide
- Includes operation, diagnostic and replacement videos

-------------------------------------------------------------------------------




Constant Torgue / OEM HVAC / Indoor Blowe;

Voltage checks with individual wires.

Main 24 AC Volts
Disconnect AC Volts
\7 Com
v Com /
N G L1 R & /
el T\t T\ \\
e TN \\ 7
\ \
Thermostat
GYWR
N G L1
w Heat
G
C el o Cool 2 Ton
OEM Circuit Cool 3 Ton
Board No Program

-------------------------------------------------------------------------------



Constant Torque / OEM HVAC / Indoor Blower

Diagnostics

e |f the motor does not operate with proper line
voltage and communication voltage to a
nrogrammed tap:

— Replace the motor control and motor if the motor
fails either ohnm test or does not rotate easily by
hand

e Or if OEM only provides motor control and
motor as one part

— Replace motor control only if motor passes ohm
tests and rotates easily by hand

-------------------------------------------------------------------------------



Constant Torque / OEM HVAC / Indoor Blower

* |If the motor does not operate with
proper inputs:
— Disconnect power to HVAC system

— Wait 5 minutes
— Remove motor control

e-lab | education series | HVAC curriculum :}genteq" ® 2010 Regal Beloit



Constant Torque / OEM HVAC / Indoor Blower

* |If the motor does not operate with
proper inputs:
— Perform ohm checks on motor

e Same as Constant Airflow (Variable Speed)
motor

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||



Constant Torque / OEM HVAC / Indoor Blower
Motor Module Tests

Test A — measure the
resistance between each of
the 3 motor leads to the X
brace.

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
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Constant Torque / OEM HVAC / Indoor Blower

Motor Module Lead 1 to Ground

Test A (Winding Pass
to Ground
Resistance)

Lead 2 to Ground
PQss

Lead 3 to Ground
PQss

1. The resistance from each winding lead to
ground must be > than 100K ohm:s.

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||
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Constant Torque / OEM HVAC / Indoor Blower
Motor Module Tests

Test B — measure the motor phase-to-phase resistance by

checking these combinations of the 3-pin motor
connector with an ohmmeter. For the purpose of this
test, start at either end of the connector as Lead 1.

1. The lead to lead resistance across any
two leads should be less than 20 ohms.

2. Each lead to lead resistance should be
the same within = 10%.

e lead 1 to Lead 2
e lead 1 folLead 3
e lead 2tolLead 3

-----------------------------------------------------------------------------
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Constant Torque / OEM HVAC / Indoor Blower

Motor Module Lead 1tolead 2

Test B (Phase to Pass
Phase
Resistance)

Lead 1 to Lead 3
PQss

Lead 2 to Lead 3

o s
1. The lead to lead resistance across any two ons
leads should be less than 20 ohm:s. o /G

2. Eachlead to lead resistance should be the >
e QS WITNINGE ] 07000 s wioiinasviy i eviindnstonsi 5 Srasteistiaic o SR@RERE 15 ¥3 L5 Eas
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Constant Torgue / OEM HVAC / Indoor Blower

e If the motor module fails either
test or is difficult to rotate by
hand:

— Replace both the motor control
and the motor

* If the motor module passes both
tests and is easy to rotate by
hand:

— Replace the motor control only

-------------------------------------------------------------------------------



Constant Torque / OEM HVAC / Indoor Blower |

Constant Torque ECM Wrap- Up

e One tool
— Volt/Ohm Meter
e Test the ECM Motor

e Four checks

e Accurate

e Saves Time

e Saves Parts Change-out

e Easily diagnose motor control and motor

-------------------------------------------------------------------------------



Constant Torgue / OEM HVAC / Indoor Blowe;

Repair
 Programs are specific to HYAC OEM, model and
size unit

— Replacement parts with the exact OEM program must
come from HVAC OEM

— Control replacement available
— NOT FIELD REPAIRABLE

— Using the wrong motor may void warranties
e May produce unexpected results

— Follow all instructions with replacement parts

— Generic replacements are available
 Genteq Evergreen EM

-------------------------------------------------------------------------------



Constant Torque / OEM HVAC / Indoor Blower '

Repair
* Prevent repeat failures

— Most fatal domage caused by:
e Water damage

e Voltage Spikes
— Add surge protection to homes in high risk areas

e Operation at high Total External Static Pressure
— Measure and correct if needed

---------------------------------------------------------------------------------



Constant Speed ECM
HVAC
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Constant Speed / OEM HVAC / Outdoor Fan

Constant Speed ECM .
e Applications S
— HVAC OQOutdoor Fan N
— Premium systems, 15+ SEER

e Multi-tap or communicated
— OEM configured, no adjustments

— Speed values programmed by OEM to
match unit specifications

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||



Constant Speed / OEM HVAC / Outdoor Fan

 Unique Application

— Remotely located motor control




Constant Speed / OEM HVAC / Outdoor Fan

e Operation
— 208-230vac contfinuous line voltage

— A/C or DC communication
e OEM specific
e Speed per demand by OEM program

— Constant Speed

— Hardwired at motor
* No plugs at the motor
* Wire colors OEM specific

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||



Constant Speed / OEM HVAC / Outdoor Fan _

e Operation
— Two stage system - Two Speed
— 208-230vac continuous line voltage
 Operates internal electronics and drives the motor

— A/C communication
e Speed selection by demand
e 6 wires

OEM Outdoor Unit
Control Board

C =&
Y1£

YZ-
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Constant Speed / OEM HVAC / Outdoor Fan _

e Operation
— Single stage system - Single Speed
— 208-230vac continuous line voltage
 Operates internal electronics and drives the motor

— A/C communication
* 5 wires

OEM Outdoor Unit
Control Board

llllllllllllllllllllll
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Constant Speed / OEM HVAC / Outdoor Fan '

e Operation
— One or Two stage system - Communicated
— 208-230vac continuous line voltage
 Operates internal electronics and drives the motor

— D/C communication (PWM signals)
e Speed selection by demand
e OEM Manudl
e 5 wires

OEM OQutdoor Unit
Control Board

---------------------------------------------------------------------------------



Constant Speed / OEM HVAC / Outdoor Fan '

e Installation/Set-up
— Typically no set up
— See OEM manuals

* Troubleshooting
— Line voltage continuously powered
e Voltage within £10% acceptable
— Communication voltage by demand
« OEM specific
e Use OEM manual and/or schematic to confirm voltage

---------------------------------------------------------------------------------



Constant Speed / OEM HVAC / Outdoor Fan
230 |

142 & 142R

From ————f =11 L1
Disconnect —————— L2 L2

OEM Outdoor Unit
Control Board

From — e C
Indoor ———— v, Y
Unit B Y, —

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
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Constant Speed / OEM HVAC / Outdoor Fan

Repair

 Programs are specific to HYAC OEM, model and
size unit
— Replacement only available as motor and motor control
— Replacement parts must come from HVAC OEM
— No universal replacement parts, NOT FIELD REPARIABLE

— Using the wrong motor voids all warranties
e May produce unexpected results

— Follow dall instructions with replacement parts

-------------------------------------------------------------------------------
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ECM Products and Applications (Overview)

HVAC MOTOR REPLACEMENT OPTIONS BY TYPE AND APPLICATION

REPLACEMENT OPTIONS APPLICATION

INDOOR BLOWER MOTORS

OUTDOOR FAN MOTORS

FURNACE AIR HANDLERS

Induction Motor ; Evergreen IM
(Shaded Pole or PSC) GENESC SEERC G Pages 4-5
Constant Torque ECM

.rl (Genteq models X13 or B o Evergreen EM

- : OEM mator control part
Endura Pro) or equivelant salicro (moteeconinol Evergreen CM
competitors product yp d Motor) Pages 6-9
=B wi24vac speed taps 0. e,

Constant Airflow OEM complete NO GENERIC/
(Variable Speed) ECM OEM motor part RETROFIT
(Genteq models 2.0, control only part | (motor control PARTS
2.3,2.5, Eon & 3.0) and Motor) AVAILABLE

REPLACEMENT OPTIONS APPLICATION

A/C & HEAT PUMP UNITS
induct Mot E oM INCLUDES PACKAGE SYSTEMS
naucton Votor ¥ vergreen
(Shaded Pole or PSC) t2bs SREICESC | e (0.1

OEM motor OEM complete NO GENERIC/
Constant Speed ECM control only part ( park | R%L%?g”
NOT AVAILABLE | (motor contro
ff:g;‘g models 142 and Motor) AVAILABLE

0EM = Original Equipment Manufacturer (Manufacturer of the HVAC Furnace/Air Handler/Package System)
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Education Support
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Education Support

Thumb Drive

- Training Tools

o ECM Service Guide and diagnhostic tool

o Understanding Electronically

Commutated Motors (book) R

Commutated Motors

by Chilstopher Mohalley

o Video Training

o Dealer Tool Belt App
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Closing Thoughts

Remember that the happiest people are
not those getting more, but those giving
more.

- H. Jackson Brown Jr

Thank you for your dedication 1o
education!

-----------------------------------------------------------------------------
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