Application Note Effective April 2017

H-Max Series Variable Frequency Drives
HVAC Application Configuration

This document is created to help our customers quickly set up the H-Max Series variable frequency drive
(VFD) for different HVAC setup configurations based on application requirements. This document
includes input and output wiring configurations and parameter configurations for multiple applications.
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Application Note AP040171EN H-Max Series Application Configuration
Effective April 2017

1. Introduction

The Eaton HMAX is broken up into 3 applications; Standard, PID, and Multi-Pump. With
these 3 applications Multi-Pump will allow setting up basically any function desired in the
drive but to simplify things the other applications remove some undesired parameters to
simplify operation. The default I/O setup is the same no matter the application selected
shown in Figure 1.

i i 1 ON
MAIN CO @ C
MAIN CONTROL PCE VOLTAGE A1
VOLTAGE AI2
+10V REFERENCE OUTPUT ] VOLTAGE AT
o J . DIP SWITCH A\
o la—14 ANALOG INPUT VOLTAGE ETH ET CONNECTOR  SEE MANUAL /B
{RANGE 0-10 VDC) S AMUAL FOR =
3| ¥in ANALOG INPUT COMMON FIELDBUS
1 5 CONNMECT
< ( [ } 4 |Al=24+ ANALOG INPUT CURRENT
[ ~L 5 a2 (RANGE 4-20mA) -
6 |24vout | CONTROL VOLTAGE OUTPUT
7| GND /0 GROUND
e ——  [lg| DNt | smrr/sToP
= g | DINZ EXTERNAL FAULT
. e 10| DIN3 RUN PERMISIVE IP INTERLOCK
11| cmA DIN1-DINE COMMON
12{24Vout | CONTROL VOLTAGE QUTPUT
13| GND 1/0 GROUND
. e 14] DIN4 SPEED SELECT
B (PROGRAMMABLE 0—100%)
— 15| DINS FIRE MODE
-— 16| DING FORCE BYPASS l__RESET,J
17| CMB DIN4-DINE COMMON i
[ — f 1
:’[J 18[AC=1+ | OUTPUT FREQUENCY z z
L 1 s SEE MANUAL FOR i
19 -1- MNALOG QUTP .
19| AC ANALOG QUTPUT HOA AND 1£ §
30| 24vin 24VDC AUX INPUT VOLTAGE DRIVE /BYPASS LB 0
CONTROL LOGIC c
A |DATA- | RS485 DATA AR LARL LOGIC DI SMITCH
. FROM KEYPAD SEE MANUAL
B | DATA+ RS485 DATA+
RELAY BOARD 1 STO SLOT B |
217
22 RO1 BYPASS RUN
(23] AN
24y e BA/24VDC
|25 RO2 DRIVE RUN 0.4A/125V0C
26 0.84/250VAC
|22L7 RO3 DRIVE FAULT |
33

Figure 1. Standard 1/O setup of HMAX
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H-Max Series Application Configuration Application Note AP040171EN
Effective April 2017

2. Specific Applications/Control Setup
I.  Supply fan (VAV)

In a supply fan application the fan is bringing fresh air into a room based off the
desired pressure or temperature setpoint and a transducer that sends back the
actual measured value and adjust the drive to maintain the desired level, this can
be done by the drive or with an external controller. This would be considered a
PI(D) loop system for setup in many cases but it could be controlled via a direct
frequency reference, where the transducer or reference is just sent to the drive
as a value to run at, we will show both.
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Direct Frequency Setup

Using the Direct frequency setup on the HMAX it would be advisable to
use the Standard Application where the frequency reference comes in as
one of the analog current input as Al2 or voltage as All. Typically in this
setup a single start/stop signal is given to DIN1 for the Auto Control
location with an external PID Controller as the Ref with one of the analog
inputs. Hand mode would be assigned to the keypad for direct speed
control. Stepping through the Standard Quick Start wizard will get the
application setup and running. The relay outputs can be configured to
control mechanical dampers as well with a feedback to indicate they are
open before starting, but in this case this will be controlled by external
source and fed into DIN3 interlock.

H-Max Series Application Configuration

AIN CONTROL PC T ON
MAIN CONTROL PCB ’: CURRENT VOLTAG
| CURRENT ! ]_""‘I TA
1| +10v REFERENCE OUTPUT CURRENT / ;i
- - IP SWITC AN
[ 5 [a_1s | ANALOG INPUT VOLTAGE R NECT ELEE ?:_}AI.\'L,’:;L /BN
Bl | (RANGE 0-10 VDC) SEE MANUAL FOR ) e
= 3| Vin ANALOG INPUT COMMON FIELDBUS
e — CONNECTION /OPERATION
— | ) 4 |AI=2+ | ANALOG INPUT CURRENT
I — 5 | a—z— (RANGE 4-20mA) -
. & |24vout | CONTROL VOLTAGE OUTPUT
7| ano /O GROUND
. — g | DNt START/STOP
. g | DIN2 EXTERNAL FAULT
P ol 10 DING RUN PERMISIVE IP INTERLOCK
11| CMA DIN1-DING COMMON
[12[24vout | CONTROL VOLTAGE QUTPUT EPASS /;:"" E
13| GND /O GROUND —/ -
. = 12| Dna | SPEED SELECT { B,f“‘/
= — | (PROGRAMMABLE 0-100%) | Q\
: e 15| DINS | £iog woDE - -,\..\'_' sec
+- 16| DING | FORCE BYPASS ’ RSFTS;,]
17| CMB DIN4—DING COMMON —
-~ --.. 1, 1
{ ] } {18| 40-1+ | OUTPUT FREQUENCY ; -
Yol : I SEE MANUAL FOR i
ANALOG. OUTPU HOA AND Sk
30| 24Vin | 24VDC AUX INPUT VOLTAGE DRIVE /BYPAS 2|2
; cans A CONT ; DIP SWITC
A | DATA— RS485 DATA- FROM KEYPAD SEE MANL
B | DATA+ RS485 DATA+
RELAY BOARD 1 STD  SLOT B
12175
221 RO1 BYPASS RUN
23
Basic Parameters
Panel Code Parameter Name Value Default Min Max
P211 Application 0=Standard Standard Standard Multi-Pump
P21.2 ByPass 1=Disable Disabled Disabled Enabled
P213 HOAControlSource 0=Keypad CTRL Keypad CTRL Keypad CTRL 1/O Terminal
P214 StartSourceHand  0=Keypad Keypad Keypad FieldbusCTRL
P215 SpeedSetptHand 2 =Keypad Ref keypad Ref Keypad Ref PID1 Activated
P21.6 StartSourceAuto 1=1/0 Terminal Keypad Keypad FieldbusCTRL
P217 SpeedSetptAuto  4=AI1 All Keypad Ref PID1 Activated
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Unit ID

213

214
1359
1300
1301
1302
1303



PID Setup

H-Max Series Application Configuration

Application Note AP040171EN
Effective April 2017

Using the PID setup on the HMAX it would be advisable to select the PID
application. Typically in this setup a single start/stop signal is given to
DIN1 for the Auto Control location with PID Controller as the Ref and the
set point is set via the keypad. Hand mode would be assigned to the
keypad for direct speed control. Stepping through the PID Start wizard
will get the application setup and running for the most part, below are
possible parameters settings that would be made. The relay outputs can
be configured to control mechanical dampers as well with a feedback to
indicate they are open before starting, but in this case this will be
controlled by external source and fed into DIN3 interlock.

MAIN CONTROL PCB

e ON
CURRENT VOLTAGE AO1
CURRENT { VOLTAGE A2
CURRENT [ VOLTAGE Al

DIP SWITCH A\
ETHERNET CONNECTOR  SEE MANUAL /B8\
SEE MANUAL FOR
FIELDBUS
CONNECTION /OPERATION

BYPASE /,-'/"" /:a_%\\_ HOA
/4 R
—/ —  a—
|l'r Bock )//_—H\ \\‘ - \
| € (ox ) D
/,__, '\\2 sech&;??// /,. -
NN .
(reser) N\ =2 smnb
W — — )
| fl, i
z =z
SEE MANUAL FOR £ Om
HOA AND Dgﬂg
DRIVE/BYPASS allg
CONTROL LOGIC DIF SWITCH
FROM KEYPAD SEE MANUAL

+10v REFERENCE QUTPUT
R ANALOG INPUT VOLTAGE
~1 (RANGE 0—10 VDC)
3| vin ANALOG INPUT COMMON
f\I‘ 4 [4-2+ | ANALOG INPUT CURRENT
- 5 A (RANGE 4-20mA)
5 |24vout | CONTROL VOLTAGE OUTPUT
7 | GND 1/0 GROUND
e g | DN START/STOP
s g | DINZ EXTERNAL FAULT
P 10| DIN3 RUN PERMISIVE IP INTERLOCK
1| cMA DIN1—DING COMMON
12|24Vout | CONTROL VOLTAGE OUTPUT
13| GND 1/0 GROUND
e 14| DINg SPEED SELECT
5 (PROGRAMMABLE 0—-100%)
= 15| DINS FIRE MODE
. e 16| DING FORCE BYPASS
17| CMB DIN4—DINE COMMON
( ) 18/ A0—1+ | ouTPUT FREQUENCY
e By
ig|A0-1- | ANALOG OUTPUT
30| 24vin | 24VDC AUX INPUT VOLTAGE
A |DATA- | RS485 DATA—
B | DATA+ RS485 DATA+
RELAY BOARD 1 STD SLOT B
2\
E? RO1 BYPASS RUN 3
23 ] f’r4\\
2455 ] 8A/24VDC
25+ ROZ DRIVE RUN

= 0.4A/125VDC
26— 0.8A/250VAC
3] RO3 DRIVE FAULT

33
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Parameters
Basic Parameters
Panel Code
P211

P212

P213

P214

P2.15

P2.1.6

P217

PID Controller
PID Controller 1
Basic Settings
Panel Code
P29.1.11
P29.1.1.2
P29.1.13
P29.1.1.4
P29.1.15
P29.1.1.6
P29.1.1.7
P29.1.1.8

Setpoints
Panel Code
P29.121

Feedbacks
Panel Code
P29.131
P29.1.3.2
P29.133

EATON CORPORATION wWww.eaton.com

Parameter Name
Application
ByPass
HOAControlSource
StartSourceHand
SpeedSetptHand
StartSourceAuto

SpeedSetptAuto

Parameter Name
P-Gain
Integration Time
Derivation Time
ProcessUnitSel.
ProcessUnitMin
ProcessUnitMax
ProcessUnitDeci.
Error Inversion

Parameter Name
Keypad SetPtl

Parameter Name
Function

Gain

FeedBack1 Srce

Application Note AP040171EN
Effective April 2017

Value

1=PID
1=Enabled
0=Keypad CTRL
0=Keypad

2 =Keypad Ref
1=1/0 Terminal

7 =PID1 Activated

Value

1=%

0=Normal

Value

Value
1=Sourcel

2=AI2

Default
Standard
Disabled
Keypad CTRL
Keypad

PC

Keypad

PC

Default

100

1

0

100
Normal
Default

50
Default

100
Not Used

0
0

H-Max Series Application Configuration

Min
Standard
Disabled
Keypad CTRL
Keypad
Keypad Ref
Keypad
Keypad Ref

Min
Sourcel

Not Used

Max Unit
Multi-Pump

Enabled

1/0 Terminal

FieldbusCTRL

PID1 Activated
FieldbusCTRL

PID1 Activated

Max Unit
0 200 %
0 600 s
0 100 s
°F
-99999.99 99999.99 %
-99999.99 99999.99 %
0 4
Inverted
Max Unit
0 100 %
Max Unit
MEAN
-1000 1000 %

ProceDataln8

ID
213
214

1359

1300

1301

1302

1303

ID
118
119
132

1036

1033

1034

1035
340

ID
167

ID
333

1058
334
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II. Return Fan (VAV)

In a Return fan application the fan is removing old air from a room, it is typically
based off the desired pressure or temperature setpoint and a transducer that
sends back the actual measured value and adjust the drive to maintain the
desired level, this can be done by the drive or with an external controller. This
would be considered a PI(D) loop system for setup in many cases but it could be
controlled via a direct frequency reference, where the transducer or reference is
just sent to the drive as a value to run at, we will show both.

<+ < = Y
f Ll | oom
L(dP
y @ ( @ﬂ q ( .__(r (
Air handler = =
— — — -

*LQ mm -n —* - :' -
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Direct Frequency Setup

Using the Direct frequency setup on the HMAX it would be advisable to
use the Standard Application where the frequency reference comes in as
one of the analog current input as Al2 or voltage as All. Typically in this
setup a single start/stop signal is given to DIN1 for the Auto Control
location with an external PID Controller as the Ref with one of the analog
inputs. Hand mode would be assigned to the keypad for direct speed
control. Stepping through the Standard Quick Start wizard will get the
application setup and running. The relay outputs can be configured to
control mechanical dampers as well with a feedback to indicate they are
open before starting, but in this case this will be controlled by external
source and fed into DIN3 interlock.

’\r.
MAIN CONTRO PC — OM
MAIN CONTROL PCB | CURBENT p—
b | CURRENT TAGE Al2
1| +10v REFERENCE OUTPUT 2 CURRENT TAGE Al
S S : DIF SWITCH A
1o [a-1+ ANALOG INPUT VOLTAGE ETHERNET CONNECTOR  SEE MANUAL /B8
- (RANGE D-10 WDC) SEE MANUAL FOR B
3| Vin ANALOG INPUT COMMON FIELDBUS
TN CONNECTION /OPERATION
< |} 41AI-2+ | ANALOG INPUT CURRENT
i 5| a—2 (RANGE 4-20maA)
S Y
.- |6 [24vout | CONTROL VOLTAGE QUTPUT
GND 1/0 GROUND
. —— gl oms START/STOP
e |g | DINZ EXTERMNAL FAULT

—— 10| DIN3 RUN PERMISIVE IP INTERLOCK

11| CMA DINT=DINGE COMMON

12 [24Vout CONTROL VOLTAGE OUTPUT

13| GND 1/0 GROUND
. e | Dina | SPEED SELECT
E (PROGRAMMABLE 0—100%)
— {15] DINS | FRe moDE
ol 16| DING FORCE BYPASS
" 17| CMB DIN4=DING COMMON
< ;::/ I} 18| AO=1+ | OUTPUT FREQUENCY
Sl 19| A0=1- ANALOG OUTPUT ol
30| 2avin | 24VDC AUX INPUT VOLTAGE a
Z DATA- | RS485 DATA- KEYPAD WIen
B | DATA+ RS485 DATA+
RELAY BOARD | 51D SLOT B
221/ Ro1 BYPASS RUN
245 - 8A/24VDC
02 DRIVE RUN | p.4a/125VDC
' losa/2s0vac
DRIVE FAULT
Basic Parameters
Panel Code Parameter Name Value Default Min Max Unit ID
P21.1 Application 0=Standard Standard Standard Multi-Pump 213
P21.2 ByPass 1=Disable Disabled Disabled Enabled 214
P21.3 HOAControlSource 0=Keypad CTRL Keypad CTRL Keypad CTRL I/O Terminal 1359
P21.4 StartSourceHand  0=Keypad Keypad Keypad FieldbusCTRL 1300
P21.5 SpeedSetptHand 2 =Keypad Ref keypad Ref Keypad Ref PID1 Activated 1301
P21.6 StartSourceAuto  1=1/0 Terminal Keypad Keypad FieldbusCTRL 1302
P21.7 SpeedSetptAuto 4=AI1 All Keypad Ref PID1 Activated 1303

8 EATON CORPORATION www.eaton.com



H-Max Series Application Configuration

PID Setup

Using the PID setup on the HMAX it would be advisable to select the PID
application. Typically in this setup a single start/stop signal is given to
DIN1 for the Auto Control location with PID Controller as the Ref and the
set point is set via the keypad. Hand mode would be assigned to the
keypad for direct speed control. Stepping through the PID Start wizard
will get the application setup and running for the most part, below are
possible parameters settings that would be made. The relay outputs can
be configured to control mechanical dampers as well with a feedback to
indicate they are open before starting, but in this case this will be
controlled by external source and fed into DIN3 interlock.

Application Note AP040171EN
Effective April 2017

MAIN CONTROL PCB
1| +10v REFERENCE OUTPUT
5 |a—14 | ANALOG INPUT VOLTAGE
= (RANGE 0-10 VDC)
3| vin ANALOG INPUT COMMON
-
@} 4 [A-2+ ANALOG INPUT CURRENT
: A (RANGE 4-20mA)
6§ |24Vout | CONTROL VOLTAGE OUTPUT
7| GND /0 GROUND
T g | DINT START/STOP
== g | DINZ EXTERNAL FAULT
. e 10| DIN3 | RUN PERMISIVE [P INTERLOCK
[11| CMA | DINT—DIN6 COMMON
12|24vout | CONTROL VOLTAGE OUTPUT
13| GND I/0 GROUND
- 14| DING SPEED SELECT
= (PROGRAMMABLE 0-100%)
— 15| DINS | pire MoDE
T 16| DING FORCE BYPASS
17| CMB DINA—DING COMMON
T~
- {J } 18| A0—1+ | OUTPUT FREQUENCY
19| 01— | ANALOG ouTPUT
30| 24Vin | 24VDC AUX INPUT VOLTAGE
A |DATA— | RS485 DATA-
B |DATA+ | RS485 DATA+
RELAY BOARD 1 STD  SLOT B
21T
221 RO1 BYPASS RUN
|23 ,ff‘?E
1245 _ 8A/24VDC
|25F° RO2 DRIVE RUN | g.44/125VDC
261 0.8A/250VAC
32[7 RO3 DRIVE FAULT‘
33

ON

CURRENT VOLTAGE AQ1

CURRENT VOLTAGE A2

CURRENT VOLTAGE Al1
DIP SWITCH A\
SEE MANUAL /8

ETHERMET CONMECTOR
SEE MANUAL FOR

FIELDBUS
CONNECTION /OPERATION
BYPASS %// N N\ HOA
4
, Back \ \'I
(C(ox) )
5 — —
/sT0P \ -~ -/gmﬂﬁ
QEiET \\ Lt R
s =

=

SEE MANUAL FOR i
HOA AND ﬂ
DRIVE /BYPASS . &
CONTROL LOGIC DIP SWITCH
FROM KEYPAD SEE MAMUAL

S485

ON

DGND

EATON CORPORATION www.eaton.com 9
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10

Parameters
Basic Parameters
Panel Code
P211

P212

P213

P214

P2.15

P2.1.6

P217

PID Controller
PID Controller 1
Basic Settings
Panel Code
P29.1.11
P29.1.1.2
P29.1.1.3
P29.1.1.4
P29.1.15
P29.1.1.6
P29.1.1.7
P29.1.1.8

Setpoints
Panel Code
P29.121

Feedbacks
Panel Code
P29.131
P29.1.3.2
P29.133

Parameter Name
Application
ByPass
HOAControlSource
StartSourceHand
SpeedSetptHand
StartSourceAuto

SpeedSetptAuto

Parameter Name
P-Gain
Integration Time
Derivation Time
ProcessUnitSel.
ProcessUnitMin
ProcessUnitMax
ProcessUnitDeci.
Error Inversion

Parameter Name
Keypad SetPtl

Parameter Name
Function

Gain

FeedBack1 Srce

Value

1=PID
1=Enabled
0=Keypad CTRL
0=Keypad

2 =Keypad Ref
1=1/0 Terminal

7 =PID1 Activated

Value

1=%

0=Normal

Value

Value
1=Sourcel

2=AI2

EATON CORPORATION wWww.eaton.com

Default
Standard
Disabled
Keypad CTRL
Keypad

PC

Keypad

PC

Default
100
1
0

0

100

2
Normal

Default

50

Default

100
Not Used

0
0

H-Max Series Application Configuration

Min
Standard
Disabled
Keypad CTRL
Keypad
Keypad Ref
Keypad
Keypad Ref

Normal

Min
Sourcel

Not Used

Max Unit
Multi-Pump

Enabled

1/0 Terminal

FieldbusCTRL

PID1 Activated
FieldbusCTRL

PID1 Activated

Max Unit
0 200 %
0 600 s
0 100 s
°F
-99999.99 99999.99 %
-99999.99 99999.99 %
0 4
Inverted
Max Unit
0 100 %
Max Unit
MEAN
-1000 1000 %

ProceDataln8

ID
213
214

1359

1300

1301

1302

1303

ID
118
119
132

1036

1033

1034

1035
340

ID
167

ID
333

1058
334
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lll. Cooling tower fan

A.

In a Cooling tower Fan application the fan is blowing air across some
water sprinklers, it is typically based off the desired pressure or
temperature setpoint in the system and a transducer sends back the
actual measured value and adjust the drive to maintain the desired level,
this can be done by the drive or with an external controller. This would
be considered a PI(D) loop system for setup in many cases but it could
be controlled via a direct frequency reference, where the transducer or
reference is just sent to the drive as a value to run at, we will show both.

Cooling tower

setpoint
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Direct Frequency Setup

Using the Direct frequency setup on the HMAX it would be advisable to
use the Standard Application where the frequency reference comes in as
one of the analog current input as Al2 or voltage as All. Typically in this
setup a single start/stop signal is given to DIN1 for the Auto Control
location with an external PID Controller as the Ref with one of the analog
inputs. Hand mode would be assigned to the keypad for direct speed
control. Stepping through the Standard Quick Start wizard will get the
application setup and running. DIN3 interlock is a safety input required
to start in either Hand or Auto, it can be jumpered if not desired.

T I ON
MAIN ONTROL PC ] -
MAIN CONTROL PCB CURRENT VOLTAGE AD
| CURREMT _‘e'{:EI_T.C\_‘_ 2
1| +10v REFERENCE OUTPUT CURRENT VOLTAGE Al
E NET M R

1 . } - DIP SWITCH A\
———— A L R ANALOG INFLIT VALTAGE. SEE MANUAL /B
| (RANGE 0=10 VDC) o
- 3| vin ANALOG INPUT COMMON :
e — CONNECTION /OPERATION
- { | b 4 |A=-2+ ANALOG INPUT CURRENT
| — 5 | a—z— (RANGE 4-20mA) - -
. 6 (24Vout CONTROL VOLTAGE OQUTPUT
7| GND /0 GROUND
. —— Iz |om START/STOP
. g | DINZ EXTERNAL FAULT
1 _— ‘o] DNz RUN PERMISIVE IP INTERLOCK
[ 0
11| cma DIN1=DING COMMON
12|24vout | CONTROL VOLTAGE OUTPUT EPASS /;7""'
— /
13| GND /0 GROUND — /
. P :’ DINg | SPEED SELECT
: 1 | (PROGRAMMABLE 0—100%)
—_— 15
. — 15| DINS | Fee woDE
. 16| DING | FORCE BYPASS
17| cmB DIN4—DING COMMON
{ ] 3 {18l a0-1+ | OUTPUT FREQUENCY =
|/ [t T | 5
= 19| AD-1 ANALOG OUTPUT mo
s i oM@
30| 24vin 24VDC AUX INPUT VOLTAGE alle
- - Ol DIP SWITCH
A | DATA- | RS485 DATA- g e
i .L S485 DATA FROM KEYPAD SEE MANUAL

B | DATA+ RS485 DATA+

RELAY BOARD 1 STD_ SLOT B

%—-’I RO1 BYPASS RUN A

23! Vi

Zj’ RO2 DRIVE RUN S“Mflw =

%E, I "RO3 DRIVE FAULT s St
Basic Parameters
Panel Code Parameter Name  Value Default Min Max Unit ID
P211 Application 0=Standard Standard Standard Multi-Pump 213
P21.2 ByPass 1=Disable Disabled Disabled Enabled 214
P213 HOAControlSource 0=Keypad CTRL Keypad CTRL Keypad CTRL 1/O Terminal 1359
P21.4 StartSourceHand  0=Keypad Keypad Keypad FieldbusCTRL 1300
P2.15 SpeedSetptHand 2 =Keypad Ref keypad Ref Keypad Ref PID1 Activated 1301
P21.6 StartSourceAuto  1=1/0 Terminal Keypad Keypad FieldbusCTRL 1302
P21.7 SpeedSetptAuto 4=AI1 All Keypad Ref PID1 Activated 1303
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PID Setup

Using the PID setup on the HMAX it would be advisable to select the PID
application. Typically in this setup a single start/stop signal is given to
DIN1 for the Auto Control location with PID Controller as the Ref and the
set point is set via the keypad. Hand mode would be assigned to the
keypad for direct speed control. Stepping through the PID Start wizard
will get the application setup and running for the most part, below are
possible parameters settings that would be made. DIN3 interlock is a
safety input required to start in either Hand or Auto, it can be jumpered if

not desired.
MAIN CONTROL PCB ’ o
S ; st CURRENT | VOLTAGE AQ1
CURRENT | VOLTAGE AI2
+10V REFERENCE OUTPUT CURRENT | VOLTAGE Al
S DIP SWITCH /
Zlh=ig | ANALGGEINPUT VOLTAGE ETHERNET CONNECTOR  SEE MANUAL /B
(RANGE 0-10 VDC) SEE MANUAL FOR
3| Vin ANALOG INPUT COMMON FIELDBUS
T CONNECTION /OPERATION
) 4 |Al-2+ ANALOG INPUT CURRENT
- ?!m—z— (RANGE 4-20mA)
s & [24vout | CONTROL VOLTAGE OUTPUT
7 | GND 1/0 GROUND
—— 0 Ig|om START/STOP
P T g | DIN2 EXTERNAL FAULT
* e 10| DIN3 RUM PERMISIVE IP INTERLOCK
1| CMA DIN1—DING COMMON
12|24vout | CONTROL VOLTAGE OUTPUT BYELSS ,m" N HOA
| Y JAN
13| 6ND | 1/0 GROUND i IR
= SPEED SELECT f B““‘/
. 114| DIN& |« ( ox \ Dﬁl,
: (PROGRAMMABLE 0—100%) n | @ |
| . el
. 15| DINS FIRE MODE 7 \Seee \__J / —~
V&
i == IN sT0P) 4
P 16| DING | FORCE BYPASS (eser) N2 S @E"
17| cMB DIN4—DIN6 COMMON il o J
T [ =
{\D 18| A0-1+ | OUTPUT FREQUENCY ¢ ’ z z
SEE MANUAL FOR
1 —1— | ANALOG OUTPUT {2
9|a0-1- | HOA AND oMz
30| 24vin | 24VDC AUX INPUT VOLTAGE DR’|'\e’E/B‘1'PASS 8 A
CONTROL LOGIC DIE SWITCH
A |DATA- | RS485 DATA- i L iz
' FROM KEYPAD SEE MANUAL
B | DATA+ | RS485 DATA+
RELAY BOARD 1 STD  SLOT B
2
221 RO1 BYPASS RUN A
|23 22N,
245 8A/24VDC
|25/ ROZ DRIVE RUN | g.4a/125vDC
26 0.84/250VAC
[327 RO3 DRIVE FAULT
133
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Parameters
Basic Parameters
Panel Code
P211

P212

P213

P214

P2.15

P2.1.6

P217

PID Controller
PID Controller 1
Basic Settings
Panel Code
P29.1.11
P29.1.1.2
P29.1.13
P29.1.1.4
P29.1.15
P29.1.1.6
P29.1.1.7
P29.1.1.8

Setpoints
Panel Code
P29.121

Feedbacks
Panel Code
P29.131
P29.1.3.2
P29.133

Parameter Name
Application
ByPass
HOAControlSource
StartSourceHand
SpeedSetptHand
StartSourceAuto

SpeedSetptAuto

Parameter Name
P-Gain
Integration Time
Derivation Time
ProcessUnitSel.
ProcessUnitMin
ProcessUnitMax
ProcessUnitDeci.
Error Inversion

Parameter Name
Keypad SetPtl

Parameter Name
Function

Gain

FeedBack1 Srce

Value

1=PID
1=Enabled
0=Keypad CTRL
0=Keypad

2 =Keypad Ref
1=1/0 Terminal

7 =PID1 Activated

Value

1=%

0=Normal

Value

Value
1=Sourcel

2=AI2

Default
Standard
Disabled
Keypad CTRL
Keypad

PC

Keypad

PC

Default
100
1
0

0

100

2
Normal

Default

50

Default

100
Not Used

14 EATON CORPORATION www.eaton.com

0
0

Min
Standard
Disabled
Keypad CTRL
Keypad
Keypad Ref
Keypad
Keypad Ref

Normal

Min

Min
Sourcel

Not Used

H-Max Series Application Configuration

Max Unit
Multi-Pump

Enabled

1/0 Terminal

FieldbusCTRL

PID1 Activated
FieldbusCTRL

PID1 Activated

Max Unit
0 200 %
0 600 s
0 100 s
°F
-99999.99 99999.99 %
-99999.99 99999.99 %
0 4
Inverted
Max Unit
0 100 %
Max Unit
MEAN
-1000 1000 %

ProceDataln8

ID
213
214

1359

1300

1301

1302

1303

ID
118
119
132

1036

1033

1034

1035
340

ID
167

ID
333

1058
334



H-Max Series Application Configuration Application Note AP040171EN
Effective April 2017

IV. Condenser/Compressor System

In a Condenser Fan or Liquid Cooler application the fan is blowing air across a
set of liquid coils to cool it, it is typically based off the desired pressure or
temperature setpoint in the system and a transducer sends back the actual
measured value and adjust the drive to maintain the desired level, this can be
done by the drive or with an external controller, a compressor drive is used to
heat up the water after it has cooled. Both of these apps would be considered a
PI(D) loop system for setup in many cases but it could be controlled via a direct
frequency reference, where the transducer or reference is just sent to the drive
as a value to run at, we will show both.

Basic refrigeration system

feedback
sensor

Receiver
Compressor @ o )
Pressure )
Eva?:;at o feedback v

sensor s - o

Eaton drive
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H-Max Series Application Configuration

Direct Frequency Setup

Using the Direct frequency setup on the HMAX it would be advisable to
use the Standard Application where the frequency reference comes in as
one of the analog current input as Al2 or voltage as All. Typically in this

setup a single start/stop signal is given to DIN1 for the Auto Control

location with an external PID Controller as the Ref with one of the analog
inputs. Hand mode would be assigned to the keypad for direct speed
control. Stepping through the Standard Quick Start wizard will get the
application setup and running. DIN3 interlock is a safety input required
to start in either Hand or Auto, it can be jumpered if not desired.

MAIN CONTROL PCB

REFERENCE OUTPUT
AWALOG INPUT WOLT,
( GE 0-10 J
AMALOG INPUT COMMON

AGE

AMNALOG INPUT CURRENT

5|a-2-

(RANGE 4-20mA)

6 |24Vout

CONTROL VOLTAGE OUTPUT

ON
CURRENT VOLTA(
| CURRENT
CURRENT VOLTA
|

cC

DIP SWITCH A
SEE MANUAL /BN

CONNECTION /OPERATION

71 ano /0 GROUND
. = a2 | DNt START/STOP
. g | DINZ EXTERNAL FAULT
. - 10 DING RUN PERMISIVE IP INTERLOCK
11| CMA DIN1-DINE COMMON
12|24vout | CONTROL VOLTAGE OUTPUT —— 7.{;:?"’" = . HOA
- B B
t i Dt | \JIIWELL_,H:I\LJIEJLLLII[- 0-100%) : {:‘: (| oK 1'.' E’ :
. - 15| DINS | Fee woDE X ' j{fﬁ\
: 16| DIN6 | FoRCE BYPass (Restr) (e
17| cMB DIN4—DING COMMON —— = s
< fi]ﬁ} ti8[a0-1+ | outpur FREQUENCY — L —
L/ ol A0—1= | ANALOG. OUTPUT SEE ::1);1 L i_) FOR i 3 ﬂ 5
30| 24Vin 24VDC AUX INPUT VOLTAGE DRIVE /BYPASS L8l lg
o ke S W
B | DATA+ RS485 DATA+
RELAY BOARD 1 STD SLOT B
%-:.’I RO1 BYPASS RUN n
23] SAN
2 ax /260
251 ROZ2 DRWE RUN | g
26 | o.
% 7/ RO3 DRIVE mﬂ‘
Basic Parameters
Panel Code Parameter Name Value Default Min Max
P21.1 Application 0=Standard Standard Standard Multi-Pump
P21.2 ByPass 1=Disable Disabled Disabled Enabled
P213 HOAControlSource 0=Keypad CTRL Keypad CTRL Keypad CTRL 1/O Terminal
P21.4 StartSourceHand  0=Keypad Keypad Keypad FieldbusCTRL
P21.5 SpeedSetptHand 2 =Keypad Ref keypad Ref Keypad Ref PID1 Activated
P21.6 StartSourceAuto  1=1/0 Terminal Keypad Keypad FieldbusCTRL
P21.7 SpeedSetptAuto 4=AI1 All Keypad Ref PID1 Activated

EATON CORPORATION www.eaton.com

Unit ID

213

214
1359
1300
1301
1302
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H-Max Series Application Configuration

PID Setup

Application Note AP040171EN
Effective April 2017

Using the PID setup on the HMAX it would be advisable to select the PID
application. Typically in this setup a single start/stop signal is given to
DIN1 for the Auto Control location with PID Controller as the Ref and the
set point is set via the keypad. Hand mode would be assigned to the
keypad for direct speed control. Stepping through the PID Start wizard
will get the application setup and running for the most part, below are
possible parameters settings that would be made. DIN3 interlock is a
safety input required to start in either Hand or Auto, it can be jumpered if

not desired.
MAIN CONTROL PCB ' o
N e ¥ CURRENT | VOLTAGE AQ1
CURRENT | VOLTAGE AIZ
1| +10v REFERENCE QUTPUT CURRENT | VOLTAGE Al
o DIP SWITCH A
2 |al-1+ ANALDC_; INPUT VOLTAGE ETHERNET CONNECTOR  SEE MANUAL /B
| (RANGE 0—10 VDC) SEE MANUAL FOR
3| vin ANALOG INPUT COMMON FIELDBUS
T . CONNECTION /OPERATION
1| o 4 |A-2+ ANALOG INPUT CURRENT
= 5 |A-2- (RANGE 4-20mA)
. 6 |24Vout | CONTROL VOLTAGE OUTPUT
7| enD I/0 GROUND
o g | DINT START/STOP
s g | DINZ EXTERMAL FAULT
. o 10] DIN3 RUN PERMISIVE IP INTERLOCK
_| CMA DIN1—DING COMMON
12[24Vout | CONTROL VOLTAGE OUTPUT BYRASS /,// - \ HOA
/4
13| GND I/0 GROUND
= ' SPEED SELECT /sack/
- 14| DIN4 £ |[ oK \ )
' = (PROGRAMMABLE 0-100%) \ \J
" c 2 hY
. — 15| DNS | Frg MoDE - =S \-—/ / Sy
1 s [ sTOP ral) \
Pt 16| DING | FORCE BYPASS .RESET}-\&/ @'ARTJ
\\-_,// _.//
17| cMB DIN4—DING COMMON J
- i 3
| ( \) 18| AO—1+ | OUTPUT FREQUENCY = z z
w1 SEE MANUAL FOR Q
1 —1— | ANALOG OUTPUT i
ic| el HOA AND o3
30| 24vin | 24VDC AUX INPUT VOLTAGE DRIVE /BYPASS 2 [0
CONTROL LOGIC DIP SWITCH
A TA= = B -
A | DATA RS485 DATA FROM KEYPAD R AN AL
B | DATA+ | RS485 DATA+
[ RELAY BOARD 1 STD SLOT B
122+ RO1 BYPASS RUN
3 | A\
1245 | 8A/24vDC
[25r” RO2 DRIVE RUN | 0.4a/125vDC
|26 0.8A/250VAC
[327 RO3 DRIVE FAULT
133
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Parameters
Basic Parameters
Panel Code
P2.11

P212

P213

P214

P2.15

P2.1.6

P2.17

PID Controller
PID Controller 1
Basic Settings
Panel Code
P29.1.11
P29.1.1.2
P29.1.1.3
P29.1.1.4
P29.1.15
P29.1.1.6
P29.1.1.7
P29.1.1.8

Setpoints
Panel Code
P29.121

Feedbacks
Panel Code
P29.131
P29.1.3.2
P29.133

Parameter Name
Application
ByPass
HOAControlSource
StartSourceHand
SpeedSetptHand
StartSourceAuto

SpeedSetptAuto

Parameter Name
P-Gain
Integration Time
Derivation Time
ProcessUnitSel.
ProcessUnitMin
ProcessUnitMax
ProcessUnitDeci.
Error Inversion

Parameter Name
Keypad SetPtl

Parameter Name
Function

Gain

FeedBack1 Srce

Value

1=PID
1=Enabled
0=Keypad CTRL
0=Keypad

2 =Keypad Ref
1=1/0 Terminal

7 =PID1 Activated

Value

1=%

0=Normal

Value

Value
1=Sourcel

2=AI2

EATON CORPORATION wWww.eaton.com

Default
Standard
Disabled
Keypad CTRL
Keypad

PC

Keypad

PC

Default
100
1
0

0

100

2
Normal

Default

50

Default

100
Not Used

0
0

H-Max Series Application Configuration

Min
Standard
Disabled
Keypad CTRL
Keypad
Keypad Ref
Keypad
Keypad Ref

Normal

Min
Sourcel

Not Used

Max Unit
Multi-Pump

Enabled

1/0 Terminal

FieldbusCTRL

PID1 Activated
FieldbusCTRL

PID1 Activated

Max Unit
0 200 %
0 600 s
0 100 s
°F
-99999.99 99999.99 %
-99999.99 99999.99 %
0 4
Inverted
Max Unit
0 100 %
Max Unit
MEAN
-1000 1000 %

ProceDataln8

ID
213
214

1359

1300

1301

1302

1303

ID
118
119
132

1036

1033

1034

1035
340

ID
167

ID
333

1058
334
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V. Booster Pump

In a Booster pump application the drive is running a pump that is setup in
parallel to the supply line to boost the pressure ion the outgoing line., it is
typically based off the desired pressure setpoint in the system and a
transducer sends back the actual measured value and adjust the drive to
maintain the desired level, this can be done by the drive or with an
external controller. This would be considered a PI(D) loop system for
setup in many cases but it could be controlled via a direct frequency
reference, where the transducer or reference is just sent to the drive as a
value to run at, we will show both.

Pressure
feedback

External
setpoint

Inlet -+ -
Val

Three-phase e

line power
Contactor
™
)
Motor

Inlet s

Valve
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H-Max Series Application Configuration

Direct Frequency Setup

Using the Direct frequency setup on the HMAX it would be advisable to
use the Standard Application where the frequency reference comes in as
one of the analog current input as Al2 or voltage as All. Typically in this

setup a single start/stop signal is given to DIN1 for the Auto Control

location with an external PID Controller as the Ref with one of the analog
inputs. Hand mode would be assigned to the keypad for direct speed
control. Stepping through the Standard Quick Start wizard will get the
application setup and running. DIN3 interlock is a safety input required
to start in either Hand or Auto, it can be jumpered if not desired.

MAIN CONTROL PCB

1| +10v | REFERENCE OUTPUT
(o [ai—14 | ANALOG INPUT VOLTAGE
| (RANGE 0-10 vDC)
- ] 3| vir ANALOG INPUT COMMON
| U 4 |AI-2+ | ANALOG INPUT CURRENT
: 5 |a_o_ | (RANGE 4-20mA)
- & [24vout | CONTROL VOLTAGE OUTPUT
2| enp /0 GROUND
. ——  lg| om START/STOP
. g | DIN2 EXTERNAL FAULT
I — 1ol DIN3 | RUN PERMISIVE 1P INTERLOCK
. 0
11| cmaA DIN1—DING COMMON
12|24Vout | CONTROL VOLTAGE OUTRUT
13| GnD /0 GROUND
. —— :’ DINA | SPEED SELECT
- I | (PROGRAMMABLE 0-100%)
—_— 15
B - 15] DINS | FIRE MODE
4 16| DING FORCE BYPASS
17| cMB DIN4—DINE COMMON

{ ! {18 A0=14
% | / —t—1

Basic Parameters
Panel Code
P21.1

P21.2

P213

P21.4

P21.5

P21.6

P21.7

OUTPUT FREQUENCY

19| a0-1 ANALOG OUTPUT
30| 24Vin 24VDC AUX INPUT VOLTAGE
A | DATA- | RS485 DATA-
B |DATA+ | RS485 DATA+

RELAY BOARD 1 STD SLOT B

=]

(L]

||.J '\.:|

[
L]

>
' RO1 BYPAS

24 B4/ 24VDC
25 RO2 DRWE RUN | gan/i

26! | 0.8/250VAC
32

7/ RO3 DRIVE FAULT

S5 RUN

ETHERNET CO

CURRENT VOLTAGE AD
| CURRENT VOLTAGE AlZ
CURRENT VOLTAGE Al

DIP SWITCH A
SEE MANUAL /BN

NNECTOR
SEE MANUAL FOR
FIELDBUS

ONNECTION /OPERATION

{ sTOP A A
reser) N N2 S L§TART.'
f il
SEE MANUAL FOR 5 ©
HC p =]
DRIVE Lig
CONT DIP SWITC
M

. 5IC DIF
FRO M l‘t F’AD SEE

RS485

MN[ AL

Parameter Name  Value Default Min Max
Application 0=Standard Standard Standard Multi-Pump
ByPass 1=Disable Disabled Disabled Enabled
HOAControlSource 0=Keypad CTRL Keypad CTRL Keypad CTRL I/O Terminal
StartSourceHand  0=Keypad Keypad Keypad FieldbusCTRL
SpeedSetptHand 2 =Keypad Ref keypad Ref Keypad Ref PID1 Activated
StartSourceAuto =1/0 Terminal Keypad Keypad FieldbusCTRL
SpeedSetptAuto  4=AI1 All Keypad Ref PID1 Activated

EATON CORPORATION www.eaton.com

Unit ID

213

214
1359
1300
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PID Setup

Using the PID setup on the HMAX it would be advisable to select the
Multi-Pump and Fan application. Typically in this setup a single start/stop
signal is given to DIN1 for the Remote Control location with PID
Controller as the Ref and the set point is set via the keypad. Hand mode
would be assigned to the keypad for direct speed control. Stepping
through the Multi-Pump Quick Start wizard will get the application setup
and running for the most part, below are possible parameters settings
that would be made. DIN3 interlock is a safety input required to start in
either Hand or Auto, it can be jumpered if not desired. DIN4 through 6
along with the relay outputs are used to control the external motors.

MAIN CONTROL PCB
REFERENCE QUTPUT
ST DIP SWITCH A\
ANALOG INPUT VOLTAGE ETHERNET CONNECTOR  SEE MaNUAL /8%
(RAMGE 0—10 VDC) SEE MANUAL FOR —
ANALOG INPUT COMMON FIELDBUS
T CONNECTION /OPERATION
{1} ANALOG INPUT CURRENT
L (RAMGE 4-=20mA)
& [2avout | CONTROL VOLTAGE OUTPUT
7| enp 1/0 GROUND
g | DINT START/STOP
p T g | DIN2 EXTERMAL FAULT
< F DING RUN PERMISIVE IP INTERLOGK
11| cma DIN1-DINE COMMON
|
13@.‘*4\-‘0.11 CONTROL VOLTAGE OUTPUT
13| GND 1/0 GROUND
'e _— 14| DINg Motor 1 Interlock
= =2 E. DINS Motor 2 Interlock
’ 16| DING Motor 3 Interlock
17| cma DIN4—DINE COMMON
\ ] ); 18|A0—1+ | OUTPUT FREQUENCY : z
| — SEE MANUAL FOR 2 12
lan—1- | ANALOG ouUTPUT |
190 ANALOG OUTPL HOA AND o
30| 24vin | 24VDC AUX INPUT VOLTAGE 2118
I ara_ T DIF SWITCH
_A_IDAT*\ RS485 DATA SEE MANUAL
B |DATA+ | RS485 DATA+

RELAY BOARD 1 STD SLOT B

1
* RO1 Motor 1 Ctl

[25L" RO2 Motor 2 Ctl
|-

32/ RO3 Motor 3 Ctl
33
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Basic Parameters
Panel Code
P21.1

P21.2

P21.3

P21.4

P2.1.5

P21.6

P217

Digital Inputs
Digital Input 4
Panel Code
P23.4.1
P23.4.2

Digital Input 5
Panel Code
P2.3.5.1

P 2.3.5.2

Digital Input 6
Panel Code
P23.6.1
P23.6.2

Digital Outputs
Digital Output 1
Panel Code
P25.1.1
P25.1.2
P25.1.3
P25.14

Digital Output 2
Panel Code
pP25.2.1
P25.2.2
P25.23
P25.2.4

Digital Output 3
Panel Code
P253.1

PID Controller
PID Controller 1
Basic Settings
Panel Code
P29.1.1.1
P29.1.1.2
P29.1.1.3
P29.1.1.4
P29.1.15
P29.1.1.6
P29.1.1.7
P29.1.1.8

22

Parameter Name
Application
ByPass
HOAControlSource
StartSourceHand
SpeedSetptHand
StartSourceAuto
SpeedSetptAuto

Parameter Name
DI4 Open Invert
DI4 Function

Parameter Name
DI5 Open Invert
DI5 Function

Parameter Name
DI6 Open Invert
DI6 Function

Parameter Name
RO1 Function
RO1Invert

RO1 ON Delay
RO1 OFF Delay

Parameter Name
RO2 Function
RO2 Invert

R0O2 ON Delay
R0O2 OFF Delay

Parameter Name
RO3 Function

Parameter Name
P-Gain
Integration Time
Derivation Time
ProcessUnitSel.
ProcessUnitMin
ProcessUnitMax
ProcessUnitDeci.
Error Inversion

Value
2 = Multi-Pump
1=Enabled
0=Keypad CTRL
0=Keypad
2 =Keypad Ref
1=1/0 Terminal
7 =PID1 Activated
Value
0=Normally Open
26 = Motor 1 Interlock
Value
0=Normally Open
27 = Motor 2 Interlock
Value
0=Normally Open
28 = Motor 3 Interlock
Value
31 =Motor 1 Control
0=No
0
0
Value
32 = Motor 2 Control
0=No
0
0
Value
33 = Motor 3 Control
Value
100
1
0
1=%
0
100
2
0=Normal

EATON CORPORATION wWww.eaton.com

Default
Standard
Disabled
Keypad CTRL
Keypad
PC
Keypad
PC
Default
Normally Open
Not Used
Default
Normally Open
Not Used
Default
Normally Open
Not Used
Default
None
No
0
0
Default
None
No
0
0
Default
None
Default
100
1
0
0
0
2
Normal

H-Max Series Application Configuration

Min
Standard
Disabled
Keypad CTRL
Keypad
Keypad Ref
Keypad
Keypad Ref
Min
Normally Open
Not Used
Min
Normally Open
Not Used
Min
Normally Open
Not Used
Min
None
No
0
0
Min
None
No
0
0
Min
None
Min
0
0
0
%
-99999.99
-99999.99
0
Normal

Max Unit
Multi-Pump
Enabled
1/O Terminal
FieldbusCTRL
PID1 Activated
FieldbusCTRL
PID1 Activated
Max Unit
Normally Closed
Fire Mode Reverse
Max Unit
Normally Closed
Fire Mode Reverse
Max Unit
Normally Closed
Fire Mode Reverse
Max Unit
Fault Reset
Yes
320 s
320 s
Max Unit
Fault Reset
Yes
320 s
320 s
Max Unit
Fault Reset
Max Unit
200 %
600 s
100 s
°F
99999.99 %
99999.99 %
4
Inverted

ID

213

214
1359
1300
1301
1302
1303

1421
1322

1422
1323

1423
1324

ID

11001
11020
11002
11003

ID

11004
11021
11005
11006

ID
11007

ID
118
119
132
1036
1033
1034
1035
340
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Setpoints

Panel Code
P29.1.2.1
P29.1.23
P29.1.24
P29.1.2.5
P29.1.2.6

Feedbacks
Panel Code
P29.13.1
P29.1.3.2
P29.133
P29.1.3.4
P29.1.3.5

Multi-Pump
Panel Code
P212.1
P2.12.2
P2.12.3
P2124
P2.125
P2.12.6
P2.12.7
P2.12.8
P2.129

Parameter Name
Keypad SetPt1
Ramp Time
SetPtl Source
SetPtl Minimum
SetPtl Maximum

Parameter Name
Function

Gain

FeedBack1 Srce
FeedBackl Min
FeedBackl Max

Parameter Name
Number Of Motors
Interlock Funct.
Include FC
Autochange
Autoch Interval
Autoch:FreqlLim
AutochMotorLimit
Bandwidth
Bandwidth Delay

Value

1=Keypad SP 1

Value
1=Sourcel

2=AI2

Value

1=Enabled
1=Enabled
0 =Disabled

Default
50
0
Not Used
0
100

Default

100
Not Used

0

100

Default
3
Not Used
Disabled
Disabled
48
25

10
10

Application Note AP040171EN

ProceDataln8

ProceDataln8

Min Max
0 0
0 0
Not Used
0 -199.9999
0 -199.9999
Min Max
0 Sourcel MEAN
0 -1000
Not Used
0 -199.9999
0 -199.9999
Min Max
0 1
Not Used Enabled
Disabled Enabled
Disabled Enabled
0 0
0 12
1 0
0 0
0 0
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Effective April 2017

Unit ID
100 % 167
300 s 1068
332
200 % 1069
200 % 1070
Unit ID
333
1000 % 1058
334
200 % 336
200 % 337
Unit ID
4 1001
1032
1028
1027
3000 h 1029
50 Hz 1031
4 1030
100 % 1097
3600 s 1098
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VI. Internal Timer Function

H-Max Series Application Configuration

For the Internal timer function application the drive has the ability to control
based on a calendar schedule using the Real Time Clock. To perform this
application it will require using Standard application on the HMAX drive. The
interval function has 5 available intervals that can be controlled as a weekly
setup or a daily setup. Each desired time interval can be assigned to a time
channel 1 to 3 that can be used when the interval is active it enables the
assigned Time channel. This can then be used in the digital inputs group to a
parameter. These Time channels can also be assigned to a relay output to
control external controls as well. The speed reference can be assigned to either
a direct frequency reference or to a PID control loop. In the below example we
will assign speed reference to All for direct frequency control and the Start
command is tied to DIN1 for the Remote control location. When in local the
speed reference and start will be given through the keypad. Relay 3 is setup for
RTC T1 Ctrl which will be fed into DIN3 interlock via an interposing relay. If PID
is used than the typical setup is assigning Al2 as the feedback location and the

setpoint is given through the keypad.

| | E— | |
i i [ i i i
i i ] | | |
Time Period 2 | A i i
i i I Time | i i
| | | Period 3 | | |
I R
i i i i i i
, , , | TimePeriod4 |
R
! ! i i i !
i | | | | | |
A SR R N S R
| | i ! i i |
2:00:00 i | i | i | i
0:00:00 ! i ! | ! | !
&
& E e L e e
X o~ S S N > i~
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ON
MAIN CONTROL PCB D CURRENTEVOLTAGE AD1
CURRENT VOLTAGE Al2
1| +10v REFERENCE OUTPUT CURRENT = SV?[LJ:GE Al
IP Sw
P ANALOG INPUT WOLTAGE ETHERNET CONNECTOR  SEE MANUAL
(RANGE 0-10 VDC) SEE MANUAL FOR
30 vin ANALOG INPUT COMMON FIELDBUS
CONNECTION /OPERATION
4 |AI-2+ ANALOG INPUT CURRENT
. (RANGE 4—20mA)
& |24vout | CONTROL VOLTAGE OUTPUT
7| GND 1/0 GROUND
g | DINT START/STOP
g | DINZ EXTERNAL FAULT

10| DIN3 RUN PERMISIVE IP INTERLOCK

11| CMA DIN1=DINE COMMON

12|24Vout CONTROL VOLTAGE QUTPUT

13| GND 1/0 GROUND

SPEED SELECT
(PROGRAMMABLE 0-100%)

15| DINS FIRE MODE

14| DIN4

o —_  lis| DINe FORCE BYPASS
17| CMB DIN4—DING COMMON

| ® 18|A0-1+ | OUTPUT FREQUENCY : z z

SEE MANUAL FOR
19| AO-1- | ANALOG OUTPUT HOA AND o §
30| 24vin | 24VDC AUX INPUT VOLTAGE DRIVE/BYPASS 2l |g
CONTROL LOGIC DIP SWITCH

A - -
| A | DATA RS485 DATA FROM KEYPAD EE AL
B |DATA+ | RS485 DATA+

RELAY BOARD 1 STD SLOT B

B[=

7 RO1 BYPASS RUN

23 A
2475 BA/24VDC
125] ROZ DRIVE RUN 0.4A/125vVDC
26 0.8BA/250VAC
132] L/ RO3 RTC T1 CTRL
33

I
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Application Note AP040171EN
Effective April 2017

Basic Parameters
Panel Code
P211

P21.2

P213

P214

P2.15

P21.6

P21.7

Digital Outputs
Digital Output 3
Panel Code
P2.5.3.1

Timer Functions
Interval 1

Panel Code
P2.16.1.1
P2.16.1.2
P2.16.1.3
P216.1.4
P2.16.1.5

Interval 2
Panel Code
P2.16.2.1
P2.16.2.2
P2.16.2.3
P2.16.2.4
P2.16.2.5

Interval 3
Panel Code
P2.16.3.1
P2.16.3.2
P2.16.3.3
P2.16.3.4
P 2.16.3.5

Interval 4
Panel Code
P2.16.4.1
P2.16.4.2
P2.16.4.3
P2.16.4.4
P 2.16.4.5

Interval 5
Panel Code
P2.16.5.1
P 2.16.5.2
P 2.16.5.3
P2.16.5.4
P 2.16.5.5

26

Parameter Name
Application

ByPass
HOAControlSource
StartSourceHand
SpeedSetptHand
StartSourceAuto
SpeedSetptAuto

Parameter Name
RO3 Function

Parameter Name
ON Time

OFF Time

From Day

To Day
AssignToChannel

Parameter Name
ON Time

OFF Time

From Day

To Day
AssignToChannel

Parameter Name
ON Time

OFF Time

From Day

To Day
AssignToChannel

Parameter Name
ON Time

OFF Time

From Day

To Day
AssignToChannel

Parameter Name
ON Time

OFF Time

From Day

To Day
AssignToChannel

Value
0=Standard
1=Enabled
0=Keypad CTRL
0=Keypad

2 =Keypad Ref
1=1/0 Terminal
4=Al1

Value
15=RTCT1CTRL

Value

7:00:00
19:00:00

1=Monday
1=Monday

1=Time Channel : Not Used

Value

10:00:00
21:00:00

2 =Tuesday
2 =Tuseday

1=Time Channel :Not Used

Value

10:00:00
21:00:00

3 =Wednesday
3=Wednesday

1=Time Channel :Not Used

Value

10:00:00
21:00:00

4 =Thursday
4 =Thursday

1=Time Channel : Not Used

Value

7:00:00
19:00:00

5 =Friday
5 =Friday

1=Time Channel : Not Used

EATON CORPORATION wWww.eaton.com
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Default Min Max Unit ID
Standard Standard Multi-Pump 213
Disabled Disabled Enabled 214
Keypad CTRL Keypad CTRL 1/0 Terminal 1359
Keypad Keypad FieldbusCTRL 1300
PC Keypad Ref PID1 Activated 1301
Keypad Keypad FieldbusCTRL 1302
PC Keypad Ref PID1 Activated 1303

Default Min Max Unit ID
None None Fault Reset HiHtH

Default Min Max Unit ID
0 0:00:00 23:59:59 1670
0 0:00:00 23:59:59 1671
Sunday Sunday Saturday 1672
Sunday Sunday Saturday 1673
Not Used TimeChannel3 1674

Default Min Max Unit ID
0 0:00:00 23:59:59 1675
0 0:00:00 23:59:59 1676
Sunday Sunday Saturday 1677
Sunday Sunday Saturday 1678
Not Used TimeChannel3 1679

Default Min Max Unit ID
0 0:00:00 23:59:59 1680
0 0:00:00 23:59:59 1681
Sunday Sunday Saturday 1682
Sunday Sunday Saturday 1683
Not Used TimeChannel3 1684

Default Min Max Unit ID
0 0:00:00 23:59:59 1685
0 0:00:00 23:59:59 1686
Sunday Sunday Saturday 1687
Sunday Sunday Saturday 1688
Not Used TimeChannel3 1689

Default Min Max Unit ID
0 0:00:00 23:59:59 1690
0 0:00:00 23:59:59 1691
Sunday Sunday Saturday 1692
Sunday Sunday Saturday 1693
Not Used TimeChannel3 1694



H-Max Series Application Configuration Application Note AP040171EN

VII.

Effective April 2017

Dual Setpoint with PID

For a Dual setpoint with PID application, the standard PID control setup is used,
with 2 setpoint that are selected via a digital input, when the input is open the
drive will follow setpointl and when the input closes it will follow Setpoint 2. The
process unit setpoints are set via parameters in the PID Controller loop. When in
direct frequency control mode this function does not take affect it is only when
setup for a PID Controller reference that this function is used. Using the HMAX
the PID application will be used. In Remote, the speed reference will be PID
Controller 1 with 1/0 terminals as the start location. In local keypad will be used
for control with keypad as the direct frequency reference. The process feedback
for the PID loop will be wired to Al2 for a current feedback and the setpoints will
typically come from the keypad setpoints.
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Application Note AP040171EN
Effective April 2017

Basic Parameters
Panel Code
P211

P2.1.2

P213

P21.4

P2.15

P2.1.6

P2.1.7

Digital Input 6
Panel Code
P23.6.1
P23.6.2

PID Controller
PID Controller 1
Basic Settings
Panel Code
P29.1.11
P29.1.12
P29.1.13
P29.1.14
P29.1.15
P29.1.1.6
P29.1.1.7
P29.1.1.8

Setpoints
Panel Code
P29.1.21
P29.1.2.2
P29.1.23
P29.1.24
P29.1.2.5
P29.1.2.6
P29.1.211
P2.9.1.2.12
P29.1.2.13

Feedbacks
Panel Code
P29.13.1
P29.13.2
P29.133
P29.134
P29.1.35

Parameter Name
Application
ByPass
HOAControlSource
StartSourceHand
SpeedSetptHand
StartSourceAuto

SpeedSetptAuto

Parameter Name
DI6 Open Invert
DI6 Function

Parameter Name
P-Gain
Integration Time
Derivation Time
ProcessUnitSel.
ProcessUnitMin
ProcessUnitMax
ProcessUnitDeci.
Error Inversion

Parameter Name
Keypad SetPt1
Keypad SetPt2
Ramp Time
SetPt1 Source
SetPt1l Minimum
SetPtl Maximum
SetPt2 Source
SetPt2 Minimum
SetPt2 Maximum

Parameter Name
Function

Gain

FeedBack1 Srce
FeedBack1 Min
FeedBackl Max

Value

1=PID
1=Enabled
0=Keypad CTRL
0=Keypad

2 =Keypad Ref
1=1/0 Terminal
7 =PID1 Activated

Value
0=Normally Open
27 = PID1 Setpoint Sel

Value

1=%

0=Normal

Value

1=KeypadSP 1

2=Keypad SP 2

Value
1=Sourcel

2=AI12

Default
Standard
Disabled
Keypad CTRL
Keypad

PC

Keypad

PC

Default
Normally Open
Not Used

Default
100

Default
50
75
0
Not Used
0
100
Not Used
0
100

Default

100
Not Used

0

100
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Min
Standard
Disabled
Keypad CTRL
Keypad
Keypad Ref
Keypad
Keypad Ref
Min
Normally Open
Not Used
Min
100 0
1 0
0 0
%
0 -99999.99
0 -99999.99
2 0
Normal
Min
0 0
0 0
0 0
Not Used
0 -199.9999
0 -199.9999
Not Used
0 -199.9999
0 -199.9999
Min
0 Sourcel
0 -1000
Not Used
0 -199.9999
0 -199.9999

Max Unit
Multi-Pump

Enabled

1/0 Terminal

FieldbusCTRL

PID1 Activated
FieldbusCTRL

PID1 Activated

Max Unit
Normally Closed
Fire Mode Reverse

Max Unit
200 %
600 s
100 s

°F

99999.99 %
99999.99 %

4
Inverted
Max Unit
100 %
100 %
300 s
ProceDataln8
200 %
200 %
ProceDataln8
200 %
200 %
Max Unit
MEAN
1000 %
ProceDataln8
200 %
200 %

ID
213
214

1359

1300

1301

1302

1303

ID
1423
1324

ID
118
119
132

1036

1033

1034

1035
340

ID
167
168

1068
332

1069

1070
431

1073

1074

ID
333

1058
334
336
337



H-Max Series Application Configuration Application Note AP040171EN

VIII.

Effective April 2017

Dual PID

For a Dual PID application, it is desired to have the drive handle the PID control
of the motor application but also have another feedback coming into the drive
and being sent out of the analog output to control some other process,
sometimes a damper. Setup is performed similar to any application that uses a
single PID control when referencing the control of the motor, the difference
comes in when adding a 2" PID loop which uses either the same setpoint and
feedback or different ones and provides a completely separate control that is
then feed out of an analog output to another device. Using the HMAX would use
the PID application where it provides 2 PID loops. The primary PID loop being
whichever one desired but in this setup we will use PID1 for the motor control
and PID2 for the external control. In the Remote control place PID1 Controller
will be the Reference with a start signal coming from DIN1. In Local the Keypad
will be the reference. All will be the feedback for PID2 either voltage or current
and Al2 will be the feedback for the main PID1 control. AO1 will be assigned to
PID Output 2.
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Application Note AP040171EN H-Max Series Application Configuration
Effective April 2017

Basic Parameters

Panel Code Parameter Name Value Default Min Max Unit ID

P21.1 Application 1=PID Standard Standard Multi-Pump 213
P21.2 ByPass 1=Enabled Disabled Disabled Enabled 214
P213 HOAControlSource 0=Keypad CTRL  Keypad CTRL Keypad CTRL /O Terminal 1359
P21.4 StartSourceHand  0=Keypad Keypad Keypad FieldbusCTRL 1300
P21.5 SpeedSetptHand 2 =Keypad Ref PC Keypad Ref  PID1 Activated 1301
P21.6 StartSourceAuto  1=1/OTerminal Keypad Keypad FieldbusCTRL 1302
P217 SpeedSetptAuto  7=PID1Activated PC Keypad Ref  PID1 Activated 1303

Analog Outputs
Analog Output 1

Panel Code Parameter Name Value Default Min Max Unit ID

P24.1.1 AO1 Function 11=PID2 Output Forced 0% Forced 0% PID1 Error 10050
P24.1.2 AO1Filter Time 1 0 0 300 s 10051
P24.13 AO1 Min Signal 0=0mA/0V OmA / 0oV OmA/ 0oV 4mA [/ 2V 10052
P24.1.4 AO1 MinScale 0 0 -214748.3593  214748.3593 Hz 10053
P24.15 AO1 MaxScale 0 0 -214748.3593  214748.3593 Hz 10054
P24.1.6 AO1lInvert 0=NoInversion NoInversion No Inversion Inverted 10060

PID Controller
PID Controller 1
Basic Settings

Panel Code Parameter Name Value Default Min Max Unit ID
P29.1.11 P-Gain 100 100 0 200 % 118
P29.1.1.2 Integration Time 1 1 0 600 s 119
P29.1.13 Derivation Time 0 0 0 100 s 132
P29.1.14 ProcessUnitSel. 1=% % °F 1036
P29.1.15 ProcessUnitMin 0 0 -99999.99 99999.99 % 1033
P29.1.16 ProcessUnitMax 100 0 -99999.99 99999.99 % 1034
P29.1.1.7 ProcessUnitDeci. 2 2 0 4 1035
P29.1.1.8 Error Inversion 0=Normal Normal Normal Inverted 340
Setpoints

Panel Code Parameter Name Value Default Min Max Unit ID
P29.1.21 Keypad SetPt1 50 0 0 100 % 167
P29.1.2.4 SetPtl Source 1=KeypadSP1 NotUsed Not Used ProceDataln8 332
P29.1.2.5 SetPtl Minimum 0 0 -199.9999 200 % 1069
P29.1.2.6 SetPtl Maximum 100 0 -199.9999 200 % 1070
Feedbacks

Panel Code Parameter Name Value Default Min Max Unit ID
P29.13.1 Function 1=Sourcel 0 Sourcel MEAN 333
P29.13.2 Gain 100 0 -1000 1000 % 1058
P29.1.3.3 FeedBack1 Srce 2=AI2 Not Used Not Used ProceDataln8 334
P29.1.34 FeedBackl Min 0 0 -199.9999 200 % 336
P29.1.35 FeedBack1 Max 100 0 -199.9999 200 % 337
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PID Controller 2

Basic Settings
Panel Code
P29.2.11
P29.21.2
P29.213
P29.2.1.4
P29.2.1.5
P29.2.1.6
P29.2.1.7
P29.2.1.8
P29.2.1.9

Setpoints

Panel Code
P29.221
P29.2.2.4
P29.2.25
P29.2.2.6

Feedbacks
Panel Code
P29.23.1
P29.23.2
P29.23.3
P29.23.4
P29.23.5

Parameter Name
Enable PID
P-Gain
Integration Time
Derivation Time
ProcessUnitSel.
ProcessUnitMin
ProcessUnitMax
ProcessUnitDeci.
Error Inversion

Parameter Name
Keypad SetPtl
SetPtl Source
SetPtl Minimum
SetPtl Maximum

Parameter Name
Function

Gain

FeedBack1 Srce
FeedBackl Min
FeedBackl Max

Value
0=Disabled

1=%

0=Normal

Value

1=KeypadSP 1

Value
1=Sourcel

1=A11

Default
Disabled
100

Normal

Default
75
Not Used
0
100

Default

100
Not Used

0

100

0
0
0

0

0
2

0

0
0

Application Note AP040171EN
Effective April 2017

Min
Disabled
0
0
0
%
-99999.99
-99999.99
0
Normal

Min
0
Not Used
-199.9999
-199.9999

Min

0 Sourcel

0

0
0

-1000

Not Used
-199.9999
-199.9999

Max Unit ID
Enabled 1630
200 % 1631
600 s 1632
100 s 1633
°F 1635
99999.99 % 1664
99999.99 % 1665
4 1666
Inverted 1636
Max Unit ID
100 % 1640
ProceDataln8 1643
200 % 1644
200 % 1645
Max Unit ID
MEAN 1650
1000 % 1651
ProceDataln8 1652
200 % 1653
200 % 1654
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Effective April 2017

IX. Bypass Control

In a bypass control application the drive control can be defined to operate a relay
to enable bypassing of the drive and running the motor across the line. This can
be performed based on a input change which is the typical setup or via the drive
faulting. This mode will function no matter what mode of operation the drive is in,
that being said it could be in a PID control or in a standard direct frequency
control. The Start signal to enable the bypass run will follow the set drive control
place. Using the HMAX drive the bypass setup can be done via the Standard
application. The standard setup will be done for setup via direct frequency
control or PID, with Remote being set for direct frequency control via All and the
start from DIN1. In Local the keypad will be the control and reference location.
DING will be assigned for Force bypass via a digital input and we will also enable
fault control as well. DIN5 will be used for the bypass overload input in the case
the external overload block trips the drive will stop. RO1 will be used in the drive
to indicate it is in bypass and then the RO2 relay will indicate it is running the
motor.

Line Power EiaPower

Input

Input
P Contator

Contator

VED VFD

ﬁ Output Bypass

Output | Bypass

Contactor 'm m Contactor Contactor J Contactor

a ) 4
Motor ' :|v: ' h ‘:
A\ ] Motor \ -

it -
) [i———
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n

Application Note AP040171EN
Effective April 2017

ON

CURRENT EV{}LTAGE A1
CURRENT VOLTAGE AI2
CURRENT VOLTAGE Al

DIP SWITCH
SEE MANUAL

N

ETHERNET CONNECTOR
SEE MANUAL FOR
FIELDBUS
CONNECTION /OPERATION

= =
SEE MANUAL FOR Ei 2
HOA AND ﬂgﬂg
DRIVE /BYPASS au®
CONTROL LOGIC DIP SWITCH
FROM KEYPAD SEE MANUAL

MAIN CONTROL PCB
1| +10v REFERENCE OUTPUT
ANALOG INPUT VOLTAGE
12 a-1
* | (RANGE 0-10 VDC)
3| Vin ANALDG INPUT COMMON
4 |A-2+ ANALOG INPUT CURRENT
& [aoas (RANGE 4-20ma)
& |24Vout | CONTROL VOLTAGE OUTPUT
7| GND /0 GROUND
a | DINT START/STOP
g | DINZ EXTERNAL FAULT
10| DING | RUN PERMISIVE 1P INTERLOCK
11] cMa DINT—-DING COMMON
12|24Vout | CONTROL VOLTAGE OUTPUT
13| GND 1/0 GROUND
14| DiNa SPEED SELECT
(PROGRAMMABLE 0—100%)
15| DINS External Foult
16| DING FORCE BYPASS
17| CMB DIN4—DING COMMON
<D 18| AD-14 | OUTPUT FREQUENCY
| 19| AD-1- | ANALOG OUTPUT
30| 24Vin | 24VDC AUX INPUT VOLTAGE
A | DATA— | RS485 DATA-
B |DATA+ | RS485 DATA+
RELAY BOARD 1 STD SLOT B
20
221 RO1T BYPASS RUM
23 A\
2_47 8A/24VDC
25+ ROZ DRIVE RUN | g 44/125vDC
26} 0.84/250VAC
2/ RO3 DRIVE FAULT
33
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Effective April 2017

Basic Parameters
Panel Code
P21.1

P21.2

P21.3

P21.4

P21.5

P2.1.6

P21.7

Digital Inputs
Digital Input 5
Panel Code
P2.3.5.1
P2.3.5.2

Parameter Name
Application

ByPass
HOAControlSource
StartSourceHand
SpeedSetptHand
StartSourceAuto
SpeedSetptAuto

Parameter Name
DI5 Open Invert
DI5 Function

Value
0=Standard
1=Disable
0=Keypad CTRL
0=Keypad

2 =Keypad Ref
1=1/0 Terminal
4=Al1

Value
0=Normally Open
3 =External Fault
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Default Min
Standard Standard
Disabled Disabled
Keypad CTRL Keypad CTRL
Keypad Keypad
keypad Ref Keypad Ref
Keypad Keypad

All Keypad Ref
Default Min

Normally Ope Normally Open

Not Used Not Used

Max
Multi-Pump
Enabled

1/0 Terminal
FieldbusCTRL
PID1 Activated
FieldbusCTRL
PID1 Activated

Max
Normally Closed
Fire Mode Reverse

Unit ID

213

214
1359
1300
1301
1302
1303

Unit ID
1422
1323



H-Max Series Application Configuration Application Note AP040171EN
Effective April 2017

X. Hand Control

In a Hand control applications typically refer to applications that are controlled
locally to the unit. This condition is typically seen as the keypad of the drive but
can sometimes be referenced to panel mounted speed pot and push buttons
mounted on the door of a cabinet. With the HMAX this setup can be used in any
application but Local could have the setting of being something that is remote as
well. In the example we will use the Standard Application with the Local Control
place as the Keypad. Using the HOA button on the keypad will switch between
the local and remote control place. With the Digital inputs using the Hand/Auto
Select command when it is not active it will be in Hand and follow the place it was
in on the keypad. If desired the HOA button on the keypad can be disabled to
prevent incorrect control location.

VOLTAGE AD1
EN VOLTAGE A2
ENT WOLTAGE Al

MAIN CONTROL PCB
+10V REFERENCE QUTPUT i S WiTEE

ANALDG INPUT AGE ETHERNET CONNECTCR  SEE MAMUAL /B

3 (RANGE 0-10 VDC) SEE MANUAL FOR
3 ) ANALOG INPUT COMMON FIELDBUS
i Edl CONNECTION /OPERATION
< { } 4+ 2 ANALOG INPUT CURRENT
-l =m (RAMGE 4—20maA)
g |24vout | CONTROL VOLTAGE OUTPUT
7 | GND 1/0 GROUND
g | DINT S STOP
g | DINZ | EXTERNAL FAULT

10| DIN3 RUN PERMISIVE IP INTERLOCK

11| CMA DIN1=DINGE COMMON
12|24Vout | CONTROL VOLTAGE OQUTPUT
13| GMD I/0 GROUND
| = D4 HOA On/Off
15| DINS Hand/Auto Select — X\ /
o R s L sToR™ \ T S
*— 16| DING FORCE BYPASS '\RESET_,J . G - '._?T:\R'[_.‘
17| CMB DIN4—DING COMMON — s —
P J i
{ —{ ) 18|AO—1+ | OUTPUT FREQUENCY =1 Z: =
— SEE MANUAL FOR R 2
g|AD—1 ANALOG OUTPUT if " W
19| AO b HOA AND f.z‘f
30| 24vin 24YDC AUX INPUT VOLTAGE DRIVE /BYPASS sl
5 - CONTROL LOGIC DIP SWITCH
| A | DATA- RS485 DATA— FROM KEYPAD SEE MANUAL

B | DATA+ RS485 DATA+

RELAY BOARD 1 STD  SLOT B

/ RO1 BYPASS RUN
P
[ - )

o 8A/24VDC
|25 RO2 DRIVE RUN [ g 44/125vDC]
T — 0.84/250VAC |
32|/ RO3 DRIVE FAULT
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Basic Parameters
Panel Code
P211

P21.2

P213

P21.4

P2.1.5

P21.6

P21.7

Digital Inputs
Digital Input 4
Panel Code
P234.1
P23.4.2

Digital Input 5
Panel Code
P235.1
P23.5.2

36

Parameter Name
Application
ByPass
HOAControlSource
StartSourceHand
SpeedSetptHand
StartSourceAuto
SpeedSetptAuto

Parameter Name
DI4 Open Invert
DI4 Function

Parameter Name
DI5 Open Invert
DI5 Function

Value
0=Standard
1=Disable
0=Keypad CTRL
0=Keypad

2 =Keypad Ref
1=1/0 Terminal
4=Al1

Value
0=Normally Open
6 =HOA On/Off

Value
0=Normally Open
7 =Hand/Auto Sel

EATON CORPORATION wWww.eaton.com

Default
Standard
Disabled
Keypad CTRL
Keypad
keypad Ref
Keypad

All

Default
Normally Open
Not Used

Default
Normally Open
Not Used

H-Max Series Application Configuration

Min
Standard
Disabled
Keypad CTRL
Keypad
Keypad Ref
Keypad
Keypad Ref

Min
Normally Open
Not Used

Min
Normally Open
Not Used

Max Unit 1D

Multi-Pump 213
Enabled 214
I/O Terminal 1359
FieldbusCTRL 1300
PID1 Activated 1301
FieldbusCTRL 1302
PID1 Activated 1303
Max Unit ID

Normally Closed 1421
Fire Mode Reverse 1322
Max Unit ID

Normally Closed 1422
Fire Mode Reverse 1323



H-Max Series Application Configuration Application Note AP040171EN
Effective April 2017

Xl. Hand/Off/Auto

In a Hand/Off/Auto control applications are typically designed that the Hand
control place is typically the keypad or a door mounted speed pot with start/stop
push buttons. Then in Auto the reference is coming from a SCADA system/PLC
which could be hardwired 1/O or via a communication bus. With the HMAX this
setup can be used in any application but Hand could have the setting of being
something that is Auto as well and same goes for Hand. In the example we will
use the Standard Application with the Hand Control place as the Keypad. Using
the HOA button on the keypad will switch between the Hand, Off and Auto
control place. With the Digital inputs using the HOA On/Off will be used to select
between Hand/Auto or Off and then the Hand/Auto Sel will select the Hand or
Auto location. If desired the HOA button on the keypad can be disabled to
prevent incorrect control location. This case would be the same if controlled over
a communication bus.

MAIN CONTROL PCB

+10V REFERENCE OQUTPUT
” DIP SWITCH

AMALOG INPUT VOLTAGE ETHERNET CONNECTOR — SEE MAMUAL /8%

; (RANGE D—-10 VDC) SEE MAMUAL FOR
—*7 3| vin ANALOG INPUT COMMON FIELDBH

COMNNECTION /OPERATION

-24 ANALOG INPUT CURRENT
(RANGE 4—20maA)

6 |24vout CONTROL VOLTAGE OQUTPUT

GN
& | DIN1
o | DINZ | EXTERNAL FAULT
10| DIN3 RUN PERMISIVE IP INTERLOCK
11| CMA DiN1=DINE COMMON

CONTROL VOLTAGE OQUTPUT

1/0 GROUND
HOA On/Off

-— Dir4
15| DINS Hand /Al =y
 sTOPY
6| DING ORCE :
- C '\RESET_,.'
17| CMB DIN4—DING COMMON e
{ —{ ) 18|AO—14+ | DUTPUT FREQUENCY
- 19| AD=1 ANALOG OUTPUT
an| 24vin 24VDC AUX INPUT VOLTAGE
& |DATA- | RS485 DATA- ol SWIteH

SEE MAMUAL

B | DATA+ RS485 DATA+

RELAY BOARD 1 STD  SLOT B

RO2 DRIVE RUN
|

"RO3 DRIVE FAULT
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Basic Parameters
Panel Code
P21.1

P21.2

P21.3

P21.4

P2.1.5

P21.6

P21.7

Digital Inputs
Digital Input 4
Panel Code
P23.4.1
P2.3.4.2

Digital Input 5
Panel Code
P23.5.1

P 2.3.5.2

38

Parameter Name
Application
ByPass
HOAControlSource
StartSourceHand
SpeedSetptHand
StartSourceAuto
SpeedSetptAuto

Parameter Name
DI4 Open Invert
DI4 Function

Parameter Name
DI5 Open Invert
DI5 Function

Value
0=Standard
1=Disable
0=Keypad CTRL
0=Keypad

2 =Keypad Ref
1=1/0 Terminal
4=Al1

Value
0=Normally Open
6 = HOA On/Off

Value
0=Normally Open
7 =Hand/Auto Sel

EATON CORPORATION wWww.eaton.com

Default
Standard
Disabled
Keypad CTRL
Keypad
keypad Ref
Keypad

All

Default
Normally Open
Not Used

Default
Normally Open
Not Used

H-Max Series Application Configuration

Min
Standard
Disabled
Keypad CTRL
Keypad
Keypad Ref
Keypad
Keypad Ref

Min
Normally Open
Not Used

Min
Normally Open
Not Used

Max
Multi-Pump
Enabled

1/0 Terminal
FieldbusCTRL
PID1 Activated
FieldbusCTRL
PID1 Activated

Max
Normally Closed
Fire Mode Reverse

Max
Normally Closed
Fire Mode Reverse

Unit 1D

213

214
1359
1300
1301
1302
1303

Unit ID
1421
1322

Unit ID
1422
1323
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Effective April 2017

XIl.  Fire mode

In HVAC applications in some cases it is a desire for external control systems to
enable the drive in the condition that a fire alarm is sounding, to go into a Fire
Mode system that would override many of the major faults and allow the drive to
run at either a fixed speed with multiple speed single or multiple speed levels or
following a PID Control loop. This function can be enabled off an open or closed
input for the desired system safeties. When 2 speed steps are required another
digital input is used to enable the 2" input. The Fire Mode function is meant to
run the drive to the point where it dies in a fire condition or someone comes and
shuts it off. Using the HMAX this would be accomplished using the Standard
application with a Direct frequency control or another source the standard control
scheme in Auto. Hand would follow the keypad. DIN7 would be assigned to the
Fire Mode preset that when the input opens the drive would go into Fire Mode.

MAIN CONTROL PCB
- —— 1| +10v | REFERENCE OUTPUT
S S g DT DIP SWITCH A\
2 a1+ ANALOG INPUT VOLTAGE ETHERMET CONMECTOR  SEE MAMLUAL .&\
(RANGE 0-10 VDC) SEE MANUAL FOR
ﬁ 3| vin ANALOG INPUT COMMON FIELDBUS
e N CONNECTION,/OPERATION
ik J' - - 4 |Al=24 AMALOG INPUT CURRENT
[ - 5 (a2 (RANGE 4-20ma)
5 |24Vout | CONTROL VOLTAGE OUTPUT
7| enp 1/0 GROUND
. ——_ [ | DNt | START/STOP
= g | DINZ EXTERNAL FAULT
To| DIN3 | RUN PERMISIVE IP INTERLOCK
11| CMA DINT—DING COMMON
12(24Vout | CONTROL VOLTAGE OUTPUT BYRASS S
13| GND 1/0 GROUND
- 14| DiN4 SPEED SELECT
B (PROGRAMMABLE 0—100%)
— 115| DINS FIRE MODE _J,-' o
e 16| DING | FORCE BYPASS A fstT}
G \\ /
17| cmB DIN4—DING COMMON = _ =)
T~ i i
{|) 18A0—-1+ | OUTPUT FREQUENCY z z
p 5 SEE MANUAL FOR 52
=1 = ANALOG QUTPUT M e = ~ L
19| A0-1 LOG:oU HOA AND MoMs
30| 24Vin 24VDC AUX INPUT VOLTAGE DRIVE/BYPASS Lalg
CONTROL L : DIF SWITCH
A | DATA= 5 DATA- Ex il el ) ol b
[v] Be Ratho OA FROM KEYPAD SEE MANUAL
B |DATA+ | RS485 DATA+
RELAY BOARD 1 51D SLOT B
1217
221 RO1 BYPASS RUN
23
24
25 RO2 DRIVE RUN
26 0.BA/250VAC
32|/ RO3 DRIVE FAULT |
33
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Parameters

Basic Parameters

Panel Code Parameter Name Value Default Min Max Unit ID
P21.1 Application 0=Standai Standard Standard Multi-Pump 213
P21.2 ByPass 1=Disable Disabled Disabled Enabled 214
P21.3 HOAControlSource 0=Keypad Keypad CTRL Keypad CTRL I/0 Terminal 1359
P21.4 StartSourceHand 0=Keypad Keypad Keypad FieldbusCTRL 1300
P2.15 SpeedSetptHand 2 =Keypad keypad Ref Keypad Ref PID1 Activated 1301
P21.6 StartSourceAuto 1=1/0 Teri Keypad Keypad FieldbusCTRL 1302
P21.7 SpeedSetptAuto 4=Al1 All Keypad Ref PID1 Activated 1303
Fire Mode

Panel Code Parameter Name Value Default Min Max Unit ID
P2.11.1 FireMode Frequency 50 0 0 50 Hz 1598
P2.11.2 FireMode Freq Source 0=Fire Mc Fire Mode frequency Fire Mode frequency PID1 Activated 1617
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Braking

X,

Effective April 2017

Preheat Mode

In applications that have a potential for requiring a drive that is mounted outside.
For many cabinets users require heaters to operate when the drive is not running
to prevent this the HMAX has a feature that will enable the output of the drive at
a low frequency and voltage when the drive is stopped to keep it and the motor
warm. When a run command is received the drive will begin to operate like
normal. This feature can be enabled based off two conditions; based off drive
temperature and off a digital input. With the drive temp selection there is an
assigned off and on temperature level. When digital input is used an external
source would be used to enable.

Panel Code Parameter Name Value Default Min Max Unit ID

Preheat Function 2=Temp Limit Not Used NotUsed Temp Limit 1601
Preheat Current 2 0 0 varies A 1335
PreheatTempOff 5 5 -10 25°C 1602
PreheatTempOn 0 0 -10 25 °C 1603

P2.13.6
P213.7
P213.8
P 2139
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XIV. 2 —wire Control

In applications that are reference a 2-wire control scheme they are referring to
how the start command/control place is given to the drive, it will have one wire
going back to a 24V output typically using the drive and then another wire is
going back to the Digital input. The 2 wires would go across a dry contactor or
push button. With the HMAX this is the standard default setup for control, DIN1
is the Start/Stop Forward command. The 2" wire will be fed back to 24V output
on the drive and the CMA/CMB will be connected to a GND input internally on
control board. In the case where user wants to close to ground the 24V can be
wired to the CMA/CMB and then Ground is passed through the input.

s = T = ON
MAIN CONTROL PCB | CURRENT A0
| quﬁ-r%grqg i} Al2
+10V REFEREMCE OQUTPUT = CURRENT = S‘-T E Al
SR lE P SWITCH A\
} 5 a1+ :«_N*Lf;’- INPUT VOLTAGE ETHERMET CONMECTOR  SEE MAMUAL /8 \
=1 (RANGE D—10 VDC) SEE MANUAL FOR
3| vin ANALOG INPUT COMMON FIELDBUS
7T b CONNECTION /OPERATION
<— | } 4 |Al-24 ANALOG INPUT CURRENT
e 5 |A—2— (RANGE 4—20mA)
g |24vout | CONTROL VOLTAGE OUTPUT
7 | GND 1I/0 GROUND
g | DINT START/STOP
g | DINZ | EXTERNAL FAULT
e 10| DIN3 | RUN PERMISIVE IP INTERLOCK
11| CMA DIN1=DINGE COMMON
12 [24Vout CONTROL WOLTAGE OUTPUT
13| onD I/ GROUND
| [zl DIk HOA On/Off
- — ———— 15| DINS Haond/Auto Select
) T ] 16| DING FORCE BYPASS
17| cMB DIN4—DINE COMMON
-~ ¥ il
™ L
{ I; 18|A0—1+ | DUTPUT FREDUENCY . z =
o 1 SEE MANUAL FOR & 5
= 19]AD—1— | ANALOG OUTPUT _“.,F‘,, :\, o o
JH RINL/ =z _r'
30| 24vin | 24VDC AUX INPUT VOLTAGE DRIVE/BYPASS | ’(—lgt
P T
R CONTROL LOGIC DIP SWITCH
i DATA— RS485 DATA- FROM KEYPAD SEE MAMUAL
B | DATA+ | RS485 DATA+
T RELAY BOARD 1 STD sLOT B
=
221 RO1 BYPASS RUN
53
245
251 RO2 DRIVE RUN
26
321/ RO3 DRIVE FAULT
33
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Basic Parameters
Panel Code
P21.1

P21.2

P21.3

P214

P2.15

P21.6

P21.7

Digital Inputs
Digital Input 4
Panel Code
P23.4.1
P2.3.4.2

Digital Input 5
Panel Code
P2.3.5.1

P 2.3.5.2

Parameter Name
Application

ByPass
HOAControlSource
StartSourceHand
SpeedSetptHand
StartSourceAuto
SpeedSetptAuto

Parameter Name
DI4 Open Invert
DI4 Function

Parameter Name
DI5 Open Invert
DI5 Function

H-Max Series Application Configuration

Value
0=Standard
1=Disable
0=Keypad CTRL
0=Keypad

2 =Keypad Ref
1=1/0 Terminal
4=Al1

Value
0=Normally Open
6 =HOA On/Off

Value
0=Normally Open
7 =Hand/Auto Sel

Default
Standard
Disabled
Keypad CTRL
Keypad
keypad Ref
Keypad

All

Default
Normally Open
Not Used

Default
Normally Open
Not Used

Application Note AP040171EN
Effective April 2017

Min
Standard
Disabled
Keypad CTRL
Keypad
Keypad Ref
Keypad
Keypad Ref

Min
Normally Open
Not Used

Min
Normally Open
Not Used

Max
Multi-Pump
Enabled

1/0 Terminal
FieldbusCTRL
PID1 Activated
FieldbusCTRL
PID1 Activated

Max

Normally Closed
Fire Mode Reverse

Max

Normally Closed
Fire Mode Reverse
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Unit ID

213

214
1359
1300
1301
1302
1303

Unit ID
1421
1322

Unit ID
1422
1323
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XV.

H-Max Series Application Configuration

3 — wire Control

In application that reference a 3-wire control scheme they are referring to how
the start and stop commands come into the drive. One wire is assigned to the
24V or common supply wire and then there is a wire/input used for splitting the
start and stop commands. The 2 input wires for start and stop would go across
dry contacts with a NO start contact and a NC stop contact. On the drive it
would be setup for a pulsed input to switch with this control. With the HMAX this
would be assigned via the DIN1 and DIN2 setup where DIN1 is the start and
DIN2 is the stop, with the standard 1/O terminal start 1 setup for the control place.
A separate contact input would be used to program forward/reverse switching.
The signal could be fed with 24V applied to an input or GND, depending on the
method used CMA and CMB would be connected to the appropriate terminals to
complete the circuit.
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Parameters
Basic Parameters
Panel Code
P211

P21.2

P213

P21.4

P21.5

P21.6

P21.7

Digital Inputs
Digital Input 2
Panel Code
P23.21
P23.2.2

Parameter Name
Application
ByPass

HOAControlSource

StartSourceHand
SpeedSetptHand
StartSourceAuto
SpeedSetptAuto

Parameter Name
DI2 Open Invert
DI2 Function

Value
0=Standard
1=Disable
0=Keypad CTRL
0=Keypad

2 =Keypad Ref
1=1/0 Terminal
4=Al1

Value
0=Normally Open
1=3-wire Off

Default
Standard
Disabled
Keypad CTRL
Keypad
keypad Ref
Keypad

All

Default
Normally Open
Not Used

Min
Standard
Disabled
Keypad CTRL
Keypad
Keypad Ref
Keypad
Keypad Ref

Min
Normally Open
Not Used

Application Note AP040171EN
Effective April 2017

Max
Multi-Pump
Enabled

I/O Terminal
FieldbusCTRL
PID1 Activated
FieldbusCTRL
PID1 Activated

Max
Normally Closed

Fire Mode Reverse
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Unit ID

Unit ID

213

214
1359
1300
1301
1302
1303

1419
1320
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XVI. Constants

H-Max Series Application Configuration

peed Control

In applications that require multiple preset or constant speed controls that have
no analog speed reference control then a drive can perform these with enabling

digital inputs.

The HMAX has 8 preset speeds that can be assigned to 8 different

frequencies. The active frequency is controlled by 3 digital inputs, depending on
the combination of inputs on will correlate to the preset frequency. Digital inputs

can be set for
operate at the

f
[Hz} %

15 Hz
10 Hz

5 Hz

a Preset BO through B2, when all the inputs are off the drive will
minimum frequency until an input is active.

0 Hz

tis)

Di3 B B0 B0

Did | Bl 1 B
Dl | FWD |
Fixed frequency
Input (Binary) Fixed frequancy
il il B2 Factory setting]
;.; P p—
= Y -
X X —
- — X
X — b
—_ X X
X X X
Mate: When inputs are all O drive will follow control place reference command,
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ON

CURRENT VOLTAGE ACH
CURRENT VOLTAGE AI2
CURRENT VOLTAGE Al

N

ETHERNET CONNECTOR

FIELDBUS
CONNECTION /OPERATION
BYPASS & HOoA
Back
oK ) D
2 sac)
STOP
w @
i ]

DIP SWITCH
SEE MANUAL

SEE MANUAL FOR

SEE MAMNUAL FOR

= =
[=] o
HOA AND Dgﬂ@
DRIVE /BYPASS al#
CONTROL LOGIC DIP SWITCH
FROM KEYPAD SEE MANUAL

MAIN CONTROL PCB
1| +10v REFERENCE QUTPUT
2 |A—14+ | ANALOG INPUT VOLTAGE
(RANGE 0-10 VDC)
31 vin ANALOG INPUT COMMON
i, ) 4 |Al=2+ ANALOG INPUT CURRENT
) e (RANGE 4—-20mA)
& |24vout | CONTROL VOLTAGE OUTPUT
7| GND 1/0 GROUND
Y | it g | DN START/STOP
g | DINZ EXTERMAL FAULT
10| DIN3 | RUN PERMISIVE IP INTERLOCK
11| CMA DINT-DINE COMMON
12|24Vout | CONTROL VOLTAGE OUTPUT
13| GND /0 GROUND
. et 14] ONg SPEED SELECT O
(PROGRAMMABLE 0-100%)
15| DINS SPEED SELECT 1
16| DING SPEED SELECT 2
17| cmB DIN4—DING COMMON
@ 18|A0-14 | OUTPUT FREQUENCY
19| AD=1- | ANALOG OUTPUT
30| 24vin | 24VOC AUX INPUT VOLTAGE
A | DATA— | RS485 DATA-
B |DATA+ | RS485 DATA+
RELAY BOARD 1 STD SLOT B
21
221" RO1 BYPASS RUN
23 A\
24 8A/24VDC
|25 ROZ2 DRIVE RUN 0.44/125VDC
= 0.84/250VAC
52|/ RO3 DRIVE FAULT
33
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Basic Parameters
Panel Code
P21.1

P21.2

P213

P214

P215

P21.6

P21.7

Digital Inputs
Digital Input 4
Panel Code
P234.1
P23.4.2

Digital Input 5
Panel Code
P23.5.1
P23.5.2

Digital Input 6
Panel Code
P23.6.1

P 2.3.6.2

Fixed Frequencies
Panel Code
P2.10.1

P2.10.2

P 2.10.3

P2.10.4

P 2.10.5

P 2.10.6

P 2.10.7

48

Parameter Name
Application

ByPass
HOAControlSource
StartSourceHand
SpeedSetptHand
StartSourceAuto
SpeedSetptAuto

Parameter Name
DI4 Open Invert
DI4 Function

Parameter Name
DI5 Open Invert
DI5 Function

Parameter Name
DI6 Open Invert
DI6 Function

Parameter Name

Fixed Frequency 1
Fixed Frequency 2
Fixed Frequency 3
Fixed Frequency 4
Fixed Frequency 5
Fixed Frequency 6
Fixed Frequency 7

Value
0=Standard
1=Disable
0=Keypad CTRL
0=Keypad

2 =Keypad Ref
1=1/0 Terminal
4=Al1

Value
0=Normally Open
8 =Preset Freq Sel0

Value
0=Normally Open
9=Preset Freq Sell

Value

0=Normally Open

10 = Preset Freq Sel2

Value
10
15
20
25
30
40
50

EATON CORPORATION wWww.eaton.com

Default
Standard
Disabled
Keypad CTRL
Keypad
keypad Ref
Keypad

All

Default

Normally Open

Not Used

Default

Normally Open

Not Used

Default

Normally Open

Not Used

Default

O O O O o o o

H-Max Series Application Configuration

Min
Standard
Disabled
Keypad CTRL
Keypad
Keypad Ref
Keypad
Keypad Ref

Min

Normally Open

Not Used

Min

Normally Open

Not Used

Min

Normally Open

Not Used

Min

O O O oo oo

Max Unit

Multi-Pump

Enabled

1/0 Terminal

FieldbusCTRL

PID1 Activated

FieldbusCTRL

PID1 Activated

Max Unit

Normally Closed

Fire Mode Reverse

Max Unit

Normally Closed

Fire Mode Reverse

Max Unit

Normally Closed

Fire Mode Reverse

Max Unit
50 Hz
50 Hz
50 Hz
50 Hz
50 Hz
50 Hz
50 Hz

213

214
1359
1300
1301
1302
1303

1421
1322

1422
1323

1423
1324

105
106
126
127
128
129
130
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XVII.

Motor Control

Effective April 2017

Active Energy Control

The active energy control is a function that when used with Fans or pumps where
constant flow is typically desired when this is enabled the drive will provide some
additional energy savings by reducing the output voltage to the motor but still
maintaining the desired speed. In turn this allows the output current to drop
causing the system to perform at the desired level and save an additional 5-10%
in energy consumption. If the load condition or speed would require change the
drive will jump itself back up to the optimal V/Hz position to meet new condition
and then go back into this saving condition if allowed. In the HMAX this feature
has been implemented as a setting in the V/Hz Ratio selection for any of the
applications. When set for Active Energy Control this enables the option, it is
enabled out of the box. No additional settings are required other than the
standard settings for motor name plate and drive control settings.

Panel Code Parameter Name Value Default Min  Max Unit ID
P271 V/Hz Ratio Select 3 =Active Energy Control Active Energy Control Linear Active Energy Control
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4.  Additional Help

H-Max Series Application Configuration

In the US or Canada: please contact the Technical Resource Center at 1-877-ETN-CARE

or 1-877-326-2273 option 2.

All other supporting documentation is located on the Eaton web site at www.eaton.com/HMAX
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