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Submittal: HBX CPU-1000 

 
Project:[       ] 

 

HBX Controls Inc Specification 
 
Part 1: CPU-1000 Product 
 
1. The Hydronic Control must be a full microprocessor control with at least a 16-bit, 
20MHz integrated microprocessor chip. 
 
2. The Control must be capable of utilizing an on-board real-time clock (Month, Day, 
Year and 24 hour clock) with a Lithium-Ion battery for back up during power outages. 
 
3. A 7-day event history must be stored in EEPROM for viewing and troubleshooting. 
 
4. The Control must be capable of the following Input/Output Functions 
 
 a. 3 (2-wire) optically isolated input demand signals from a 20-240VAC source: 
  i. Heat Demand 
  ii. High Temperature Heat Demand or Flow Switch Input 
  iii. DHW Demand 
 
 b. 3 (2-wire) Thermistor Inputs: 
  i. Boiler Temperature 
  ii. System or DHW Temperature 
  iii. Outside Temperature 
 
 c. 2 (2-wire) Programmable Relays for applications such as: 
  i. 2 independent boiler stages (and/or Cooling Sources) 
  ii. 2 optional valve controls 
 
 d. 1 (3-wire) power input rated for 120 vac ±10% and at least 30 amps. * Each  
 wire and terminal to be labeled L, N & Grnd (Line, Neutral & Ground) 
 
 e. 3 (3-wire) 120 vac outputs rated at least 10 amps each capable of running 
 auxiliary pumps or fans. * Each wire and terminal to be labeled L, N & Grnd 
 (Line, Neutral & Ground) 
 
5. The Control must use built in Arc-Suppression on all PMI (Pulse Modulated Injection) 
Output Control Relays. 
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6. The Control must be capable of using PMI (Pulse Modulated Injection) on at least 1 
(2-wire) output relay and 1 (3-wire) output relay to modulate either a pump or valve for 
mixed injection. 
 
7. The Control must have the ability to program and control for Warm Weather Shut 
Down. 
 
8. The Control must be capable of automatically calculating and resetting the boiler target 
& system temperature based on Outdoor Temperature. 
 
9. The Control must be modular in design. Capable of staging up to 14 boiler stages using 
optional Expansion Modules and one single microprocessor managing the control logic 
for potential future upgrades: 
 

a. Multi-Stage Boilers can be selected for Hi/Lo or Lo/Lo stage 
configurations. 

b. A fixed first or fixed last option must exist within the control menu. 
c. Optional Boiler Rotation must be available to rotate boilers automatically 

every 48 hours of actual running time. 
d. The control must directly interface, without any cross wiring, with 

expansion modules that provide: 
i. extra dry contacts (EXP-0100) 

ii. extra powered contacts (EXP-0300) 
iii. modulating output capability (MOD-0100) 
iv. zoning capability (ZON-0500) 

   
10. The Control must have a built in Pump Sequencing feature to allow for system pump          
rotation based on user defined runtime hours.  The control must have an input for flow-
proofing the system.  In addition the Control must have a pump exercise feature to run all 
pumps for 30 seconds every 72 hours of accumulated time if no running time has been 
recorded. 
 
11. The Control must use a 128 x 64 pixel full graphic display.  The display must be 
capable of showing the following information in one single screen: 
 

a. Normal Heat Demand 
b. High Temp Heat Demand 
c. DHW Demand 
d. 3 separate Set Point Demands 
e. WWSD (Warm Weather Shut Down) 
f. Boiler Temperature (Actual vs. Target) 
g. System Temperature (Actual vs. Target) 
h. Outdoor Temperature 
i. Room Temp (or Set Point Temp) 
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j. Time, Month, Day and Year 
 

12. In a separate single screen the Control must be capable of showing on/off status of 
each boiler (stage), pumps and valves with a cycles counter for each device. 
 
13. A screen must be available to display and read each of the accumulated run times for 
each boiler (stage). 
 
14. In addition to the 3 standard Thermistor/sensor inputs 3 more optional (requires 
expansion module) Thermistor values must be available for viewing in the standard 
control screen.  The optional Thermistor/sensors may be used for; setpoint loads, return 
water temp, DHW, floor warming, Room/Zone sensing etc. 
 
15. In the event of Thermistor sensor problems the main display with indicate an “open” 
or “short” condition in plain text. 
 
16. The Control must be capable of retrieving from its memory both the minimum and 
maximum temperature extremes that each of the 6 Thermistors have been subjected to.  
The month, day, year and actual time of the recorded temperature must be displayed to 
assist in system diagnoses and troubleshooting. 
 
17. A test function must be present to test and cycle each relay and modulating ouput 
channel independently for troubleshooting and commissioning purposes.  Each relay and 
modulating output channel must be able to stay on for at least 30 seconds. 
 
18. The Control must be capable of controlling DHW temperature via valve or pump, 
with or without priority, from a Thermistor or aquastat signal. 
 
19. The Control must have a lock-out feature to avoid unauthorized tampering with the 
programming menu. 
 
20. The control must be capable of staging 14 on/off boiler stages or modulating up to 5 
Modulating Boilers, or a combination of both modulating and on/off stages.  In addition, 
the control must capable of three, user selectable modulating process: 

 
a. Series  
b. Parallel   
c. Progressive  

 

21.  The Control programming must have an option to allow for modulating output 
signals to be a direct function of water temperature (i.e. 165 ° F = 7 VDC). 
22. The Control must have a standard RS232 communications port for optional remote 
communication. 
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23. The Control must be capable of interfacing with optional Communications software 
and capable of at least the following functions: 
 

a. Real-Time Data Logging 
b. System Status Viewing 
c. Control Reconfiguration 
d. Alarm function 

 
24. The Control must be capable of operating in multiple application modes: 
  

a. Staging 
b. Mixing 
c. Dedicated DHW Production 
d. Dual System 
e. Dual Mixing 

 
25. The Control must be ETL approved. 
 
Part 2: Acceptable Products 
 

1. HBX CPU 1000 Hydronic Control 
 

 

Part 3: Physical Dimensions 
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Part 4: Technical Data, Main Parts & Labels 
 

Inputs / Outputs: 

 

3 x Thermistor Input (10K Ohm) 
3 x Miscellaneous Optically Isolated Powered  (Relay) Inputs (20-240 VAC) 
2 x Relay Dry Contact (120VAC, 10A) Outputs  
3 x Pump Output Relays (120 VAC, 10 A) 
1 x RJ-11 (RS-232 Communication) 
 

Power Supply: 

 
120 VAC, ± 10%, 60Hz 
 

Real Time Clock Battery: 

 
Lithium-Ion 
 

Microprocessor: 

 
16Bit, 20MHz 
 

Languages: 

 
English 
 

Graphic Display: 

 
128 x 64 pixels (2.17” x 1.10” (55mm x 28mm) viewable area) 
 

Weight: 

 
0.95 KG (2.1 lbs) 
 

Dimensions: 

 
7.48” x 6.69” x 2.76” (190mm x 170mm x 70mm) 
 

ETL Listings: 

 

Meets CSA C22.2 No. 24 
Meets UL Standard 873 
ETL Control No. 3068143 
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Storage: 

 

50°F to 104°F (10ºC to 40ºC) 
 
Supplied Parts: 

 
2 x HBX 029-0022 – 10K Ohm Thermistor, 12” lead wire 
1 x HBX OUT-0100 – 10K Ohm Outdoor Sensor  
 

Pin Out / Terminal Block Labels: 
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Part 5: HBX Sensor Temperature Conversion / Resistance Table 
 

 
 
 


