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HBX

e (ontrol Systems Inc. T —
HBX CPU-1000 HVAC Controller
Version .38

APPLICATION DRAWINGS

The following application drawings are intended to be a guide for a number of mechanical installations, and the
corresponding electrical wiring schematic to control the applications. Please note the disclaimer below as to the accuracy,
reliability and suitability of any particular installation the installer is attempting, The installer, as a professional, is ultimately
responsible for their installation.

HBX Controls hopes that these illustrations will assist you in gaining confidence to tackle a multitude of HVAC
applications with our control and optional accessories.

These are not engineered drawings and do not necessarily include all the components for an entire system. They are
intended as representations of how the Control may be wired for a sample application. It is the responsibility of the
installer to seek professional advice and/or install the system to meet all necessary codes for the jurisdiction of
the actual installation.

Electrical Legend

Power Supply 24 VAC
©
R

Boiler Supply  Outdoor

Sensor Sensor  Sensor 120 VAC |
N
_ L G

E Injection Valve/

Zone Valve =

Boiler Thermostat A | Aquastat Pump
Contacts @
(1]

Mechanical Legend

EXP- . Outdoor
0100 Sensor
Domestic Boiler Heat
Hot Water Exchanger /armr) 120
Tank \ﬂ@ﬂﬁ‘ VAC
Hot Tub

Balancing Injection Zone <] Check
Valve Valve Valve < Valve




HBX

e [ontrol Systems Inc.

STAGING CONTROL STG 1000-02

* 2 single stage boilers with 1 single Hi Temp system pump

HBX CPU-1000 HVAC Controller

* 1 boiler sensor on supply protecting the boiler, 1 outdoor sensor for outdoor reset control

120 VAC

ELECTRICAL

= CPU 000

CENTRAL PROCESSING LINIT

20240y 20240V
oo
[ ]

20240y

ONNECT POWER HERE

10A 10A

10A 10A 10A
1

0 o 7
12(|3 4|5 6|7 8[|9 10||11 12||13 14|[15 16][17 18 19|
s ps || s Ds||os Ds || MM |[TMTM | [TMTM||RLRL||RLRL|| 120 T
TL 22|l als||1|1]l2]2]|3]s ji 2£ L‘N‘GR

T
T R e

" L
20 2122||23 24 25|(26 27 28

120 T 120 T

L‘N‘GR L‘N‘GR L‘N

Apply Control
Signal or
Program for
Permanent Heat

Demand
TH
]

BOIL
SEN

out
SEN

BOILER  BOILER

Esles

Pump Legend:
* P1 - System Pump

C

Hi Temp
System
Pump 1

Version .88

MECHANICAL

or»O0r

o

120 vac
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HBX

e [ontrol Systems Inc.

HBX CPU-1000 HVAC Controller

Version 1.38
STAGING CONTROL STG 1000-03
* 2 single stage boilers with 2 sequenced Hi temp system pumps allowing the pumps to
alternate, optional flow sensor shown
* 1 boiler sensor on supply protecting the boiler, 1 outdoor sensor for outdoor reset control
ELECTRICAL
) CENTRAL PROCESSING UNIT
w200 220v 202000 oA 104 e
P [ e e e
T2([3 4[5 6|7 8|9 1011 12|[13 14|[15 16|[17 18 19][20 21 22| [23 24 25|[26 27 28
DSDS|(DSDS||DSDS|(TMTM|[[TMTM||TM TM | | RL RL RL RL 120 T 120 T 120 T 120 T
ji zf 1] 3 s 1£ zﬁ L‘N‘GR L‘N‘GR L‘N‘GR L‘N‘GR
Apply Control BOIL out
Signal or SEN SEN
Program for
Permanent Heat
Demand
S @I@ S
TH BOLER  BOLER
Hi Temp Hi Temp
= System  System
Pump 1 Pump 2
s T
R | Automatically !
| Sequenced By !
! CPU1000 |
120 VAC % - | |TTTTTTtTtTtT
1
= MECHANICAL

Pump Legend:
* P1 - System Pump 1
* P2 - System Pump 2

120 vac

>mzT

or»O0r

© HBX Control Systems Inc. 2013 Page 34




HBX

e [ontrol Systems Inc.

MIXING CONTROL MIX 1000-01

Single stage mixing control using PMIp (Pump Injection)
The Control is running the boiler pump, Lo temp system pump, and injection pump
1 boiler sensor on supply protecting the boiler, 1 system sensor measuring the mixed
system temp, 1 outdoor sensor for outdoor reset control

ELECTRICAL

CENTRAL PROCESSING LINIT

10A 10A 10A

20240V 20240V 20240v
I

B ReRe I 00, 0T CONNECT PONER Here
[—]

10A 10A
O 7 1 1- -
H [ " [
12]/3 4|5 6|7 8|9 10||11 12|13 14|15 16|{17 18 19]|20 21 22||23 24 25|(26 27 28
DS DS || DS DS |[DS DS || TM TM | | TM ™M | | TM T™ | | RL RL || RL RL 120 || 120 F 120 T 120
11 2z |la|a|[1|1]l2]2]]s]a||1|1]||2]2 L‘N‘GR L‘N‘GR L‘N‘G? L‘N‘GR

BOILER

I

BolL SUL  our
SEN  SEN  sEN

CICIC

Boiler  System PMip

0| 24 VAC Pump  Pump 1 Injection
Mixing
Pump

P1 P2 P3

120 VAC

HBX CPU-1000 HVAC Controller

Version .88

MECHANICAL

Pump Legend:

* P1 - Boiler Pump

* P2 - System Pump

* P3 - Injection Pump

Ll s
[P

120 vac

Page 36




HBX

e [ontrol Systems Inc.

MIXING CONTROL MIX 1000-10
* Single stage mixing control using PMIp(pump injection)

HBX CPU-1000 HVAC Controller

¢ Control is running the boiler pump Lo temp system pump, and injection pump
e Indirect DHW tank is supplied via an injection valve

* 1 boiler sensor on the supply protecting the boiler, 1 system sensor measuring the

mixed system temp and 1 outdoor sensor for outdoor reset control

ELECTRICAL

== [PU 1000

20240y 20240V 20240V

NNECT POWER HE}

10A

10A

] 00 NoT COr RE

1 2(|3 4|5 67 8[9 10||11 12/|13 14|15 16
s Ds || s DS ||Ds Ds || ™M™ || M TM | |TM M || RL RL || RL RL
11 2|2 13 IRERIEAFRIENERIRRE zt

CENTRAL PROCESSING LINIT
10A 104

T T 1
i S Rt e

17 1819
120§
L‘N ‘GR

2‘0 2‘1 22 2‘3 2‘4 25|(26 27 28
120+ 120 F 120 F
L‘N‘GR L‘N‘GR L‘N‘GR

BOILER
s
s s
-
DHW
Actuator
Valve

* P1 - Boiler Pump

* P2 - System Pump

* P3 - Injection Pump
* V1 - DHW Valve

Pump/Valve Legend:

CICIC

Boiler  System  PMIp
Pump Pump Injection
Pump
P1 P2 P3

Version 1.38

MECHANICAL

© HBX Control Systems Inc. 2013
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e [ontrol Systems Inc.

HBX CPU-1000 HVAC Controller

Version 1.38
MIXING CONTROL MIX 1000-02
* Single stage mixing control using PMIv (valve injection)
¢ Control is running the boiler pump and the Lo temp system pump
* 1 boiler sensor on the supply protecting the boiler, 1 system sensor measuring the
mixed system temp, and 1 outdoor sensor for outdoor reset control
ELECTRICAL
== [CPU 1000 CENTRAL PROCESSING LINIT
ooy 9 e ! S
12.34.56 7 8|9 10[|11 12||13 14|[15 16 20212? 231234275
11 2|2 3|3 101 ZZET 1 2 L‘N‘GR L‘N‘GR
TH
[
BOIL SU L out
SEN SEN SEN
PMIv i i
- Injection Boiler LOTemp
24 VAC Valve Pump  System
¢ Pump
P1 P2
120 VAC% o—
=
MECHANICAL
Pump/Valve Legend:
* P1 - Boiler Pump
* P2 - System Pump
* V1 - Injection Valve
.|

120 vac

Page 38
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e [ontrol Systems Inc.

HBX CPU-1000 HVAC Controller

Version 1.38
MIXING CONTROL MIX 1000-11
*  Single stage mixing control using PMIv (valve injection)
*  Control is running the boiler pump and the Lo temp system pump
e Indirect DHW tank is supplied via a third pump
* 1 boiler sensor on the supply protecting the boiler, 1 system sensor measuring the
mixed system temp, and 1 outdoor sensor for outdoor reset control
ELECTRICAL
= CPU I0O00 CENTRAL PROCESSING LINIT
o ZV o DO NOT CONNECT POWER HERE e op ‘ | #: 3 ¢‘ 3 ¢‘ 3
12|13 4|5 6|7 8[|9 10]11 12|13 14|15 16||17 18 19|20 21 22|23 24 25||26 27 28
DSDS|(DSDS||DSDS||{TMTM|(TM TM [|TM TM | [ RL RL | [ RL RL 120 T 120 T 120 T 120 T
11 slaf|t]|1|[2]2]|s]s]1] zﬁ L‘N‘GR L‘N‘GR L‘N‘GR L‘N‘GR
BOILER
S
S S S
PMIv | i’é té té
Injection Boiler System  DHW
Mixing Valve Pump Pump1  Pump
P1 P2 P3
MECHANICAL

Pump/Valve Legend: ~ =
« P1 - Boiler Pump |
* P2 - System Pump
e P3 - DHW Pump
* V1 - Injection Valve

© HBX Control Systems Inc. 2013 Page 39




HBX
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DHW CONTROL DHW 1000-04

*  Pour stage boiler control for dedicated DHW

*  2-Hi/Lo fire boilers supply hot water to 4 indirect DHW storage tanks

*  Each boiler pump is controlled by the CPU-1000 in addition to the system pump

* 1 boiler sensor located on the upstream supply monitoring boiler output, 1 DHW
sensor maintaining the DHW setpoint temp signal back to the control

*  Boiler stages 3 and 4 are controlled by the EXP-0100 Expansion Module

*  Boiler pumps can be set with a post-purge time

ELECTRICAL

= CPU Ioo0

20240V 20240V 20240V

=
12(/3 4|56
DS DS | | DS DS || DS DS
il 2]|2|l3]3

10A 10A 10A

17 1é 19|20 21 22||23 24 25|26 27 28
120 e 120 h 120 h 120 T
L‘N‘GR L‘N‘GR L‘N‘GR L‘N

T
“;‘4‘¢‘

CENTRAL PROCESSING UNIT || = EXP-DI00
DO NOT

HBX CPU-1000 HVAC Contraller
Version .88

EXPANSION MODULE

10A 10A
e W e
5 6|7 8
RL RL | | RL RL
11|22

BOIL H
SEN SEN

120 VAC %

|||— |

Pump Legend:

* P1 - Boiler Pump 1

* P2 - Boiler Pump 2

* P3 - DHW Circulator

BOILER  BOILER BOILER  BOILER
# # #2 #1
s stage 2 stage I stage 2" stage
Boiler Boiler DHW Circ.
Pump #1  Pump #2 Pump
PI P2 P3
MECHANICAL
(1 ¢ | |
®
120 vac
Boil l/
Seor:secrr P3 _\9_
P1
= | B FL|LFY =
Boiler

DHW
S
ensor P2

2-Stage
Boiler
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HBX CPU-1000 HVAC Controller

Version 1.38
STAGING CONTROL STG 1000-04
* 4 Single stage boilers with 1 individual Hi temp system pump
* 1 boiler sensor on supply protecting the boiler, 1 outdoor sensor for outdoor reset control
*  Boilers (stages) 3 and 4 are staged on by use of 1 Expansion Module (EXP-0100)
ELECTRICAL
& CPU 1000 CENTRAL PROCESSING UNIT | |5 EXPANSION MODULE
20-240v 20240V 20-240v 10A 10A T on T on 1 on 10A 10A
R IRl 20,07 comneCT Foue rere i = =0 !
12|13 4|5 6|7 8[|9 10]11 12|13 14|[15 16[|17 18 19|20 21 22| (23 24 25||26 27 28 56[|7 8
DS DS ||[DsDs||Dsos |[TMTM|[TM ™M | [TM ™M || RL RL || RL RL 120 T 120 T 120 T 120 T RLRL||RLRL
o e ] e i
Apply Control BOIL out
Signal or SEN SEN
Program for
Permanent Heat
Demand
eoles EEIEE
TH BOILER  BOILER BOILER  BOILER
- St?ge Stazge Hi Temp Stgge Stige
System
Pump 1
24 VAC
C
120 VAC
—
MECHANICAL

Pump Legend:
* P1 - System Pump

o»o0r
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MIXING CONTROL MIX 1000-20
* Single stage mixing control running 1 mixed loop and 1 setpoint load via a plate
heat exchanger
*  Mixed injection using PMIp(pump injection), 1 boiler pump, and 1 Lo temp system pump
*  Setpoint load for a hot tub requires the use of 1 EXP-0300 which also controls 2
pumps(P4 and P5) for both sides-- of the heat exchanger
ELECTRICAL
o CPU 1000 CENTRAL PROCESSING UNIT = EXP-0300 EXPANSION MODULE
8 B S e ) M [ F T S
12 . 7 8]([9 10[[11 12 17 181}) 20 212} 23 24{5 26 272§ 5 6 7[[8 910[11 1213
j: 2|2 flala|[1]1]l2]2]|]a|a]|[1]1]l2]2 L‘N‘GR L‘N‘GR L‘N‘GR L‘N‘GR L‘N‘GR L‘N‘GR L‘N‘GR
BOILER
Apply Control BOIL SUL  ouT SET
Signal or SEN  SEN  SEN SEN
Program for
Permanent Heat
Eoiler Sgstem I?Mtl_p Heat Exch. Heat Exch.
ump ump njection Pump P Hot
Zél VAC Pump Boiler Side Tl:Jrl;")SidZ
. P1 P2 P3 PIS
} P4 P5
120 VAC .
-4
MECHANICAL
Pump Legend:
* P1 - Boiler Pump
* P2 - System Pump ,
* P3 - Injection Pump ™ - ‘
* P4 - Heat Exchanger ™
L | D am
Boiler Side e/ &
* P5 - Heat Exchanger —
Hot Tub Side
Hot Tub
e S
A
o
A PS5
’/ o N oy
P4 Heat
Exchanger
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