Hardware Application Worksheet Solutions
Application # 1 – One single zone packaged rooftop unit with three stages of DX cooling and two stages of gas fired heat. Monitoring points include discharge air temp and outside air temp with heating and cooling lockouts.

SOLUTION –

Controls:
1-SZ1031 multi-stage thermostat

Sensors:
1-TS3002 discharge air temp sensor  


 
1-TS3003 outside air temp sensor
Application # 2 – Ten packaged water source heat pumps.  Each unit has two compressors and one stage auxiliary heat.  Units have reversing valves that need to be controlled. Monitoring points include discharge air temp.  Heat pump water loop is made up of two boilers with outdoor air reset and a cooling tower.

SOLUTION –

Controls:
10-SZ1024 heat pump thermostats



1-SZ2161 heat pump water loop controller

Sensors:
10-TS3002 discharge air temp sensors



5-TS1005 pipe strap sensors for SZ2161 (2 required, 3 optional)


1-TS3003 outside air temp sensor

Application # 3 – Cooling Only Air Handling Unit with two stages of DX cooling and modulating economizer. Unit maintains 55°F discharge air temp. Duct static pressure control is required.  There are seven pressure independent VAV boxes with hot water reheat.  One boiler with outdoor air reset is used for reheat. 

SOLUTION –

Controls:  
1-SZ2182 advanced air handling unit controller


1-SZ1143b general purpose controller for boiler



7-SZ1025a VAV box controllers

Sensors:
1-TS3002 discharge air temp sensor



1-TS3002 mixed air temp sensor



1-TS3003 outside air temp sensor 



7-TS2023a zone temp sensors for VAV box controller



1-TS1005 pipe strap sensor for hot water supply




1-TX1504 transmitter 40 to 240 °F


1-TS3003 outside air temp sensor



1-TX1501 transmitter –40 to 160 °F


1-TD1190 static pressure transducer

Gateway:
1-QD2040-MAX embedded site communication center (when networking)


1-QD1010 RS232 to RS485 converter
Application # 4 – Single zone air handling unit with modulating hot water heat, three stages of DX cooling and modulating economizer. System also requires demand control ventilation with CO2 control.  Monitoring points include discharge air temp and outside air temp.  One boiler with outdoor air reset supplies hot water loop.

SOLUTION –

Controls:
1-SZ2181 Air handling unit controller



1-SZ1143b general purpose controller for boiler

Sensors:
1-TS3000 zone temp sensor, TS3030 3-space averaging kit, or TS1002 return air sensor


1-TS3002 discharge air temp sensor




1-TS3002 mixed air temp sensor



1-TS3003 outside air temp sensor



1-PC1001 carbon dioxide sensor



1-TS1005 pipe strap sensor for hot water supply




1-TX1504 transmitter 40 to 240 °F


1-TS3003 outside air temp sensor



1-TX1501 transmitter –40 to 160 °F
Gateway:
1-QD2040-REG embedded site communication center (when networking)


1-QD1010 RS232 to RS485 converter
