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DEVICES, SYSTEMS, AND METHODS FOR 
COMMUNICATING WITH ROOFTOP AIR 
HANDLING UNITS AND OTHER HVAC 

COMPONENTS 

BACKGROUND 

[0001] The present disclosure generally relates to devices, 
systems, and methods for communicating With rooftop air 
handling units and other heating, ventilation, and air condi 
tioning (HVAC) components. The present disclosure relates 
more speci?cally to con?guring an HVAC component such as 
a rooftop air handling unit (AHU) for communication With a 
portable electronic device such as a mobile phone or a per 
sonal digital assistant (PDA). 

SUMMARY 

[0002] One embodiment relates to a device for communi 
cating information from a controller for a rooftop air handling 
unit to a portable electronic device. The device includes a 
Wire terminal for Wiring to the controller and for receiving a 
signal comprising information from the controller. The 
device further includes a transceiver con?gured to Wirelessly 
transmit the information to the portable electronic device. 
The device yet further includes a circuit coupled to the Wire 
terminal and the transceiver. The circuit is con?gured to 
extract the information from the signal. The circuit is further 
con?gured to provide the information from the Wire terminal 
to the transceiver. 
[0003] Another embodiment relates to a device for commu 
nicating information from a controller for a rooftop air han 
dling unit to a portable electronic device. The device includes 
a ?rst transceiver for receiving a signal comprising informa 
tion from the controller. The device further includes a second 
transceiver con?gured to Wirelessly transmit the information 
to the portable electronic device. The device yet further 
includes a circuit coupled to the ?rst transceiver and the 
second transceiver, the circuit con?gured to extract the infor 
mation from the signal. The circuit is further con?gured to 
provide the information from the ?rst transceiver to the sec 
ond transceiver. 
[0004] Another embodiment relates to a method for provid 
ing information from a controller for a rooftop air handling 
unit to a portable electronic device. The method includes the 
step of connecting a device to a Wire terminal of the controller 
using a cable. The method further includes the step of receiv 
ing a signal comprising information at the device, the signal 
from the Wire terminal of the controller over the cable. The 
method yet further includes extracting, at the device and using 
a circuit of the device, the information from the signal. The 
method further includes providing the information to a trans 
ceiver of the device. The transceiver is con?gured to form a 
Wireless communications link With the portable electronic 
device and to provide the information to the portable elec 
tronic device. 
[0005] Another embodiment relates to a controller for a 
rooftop air handling unit for communicating information 
from the controller to a portable electronic device. The con 
troller includes an interface for providing control signals to 
and for receiving information from the rooftop air handling 
unit. The controller further includes a memory con?gured to 
store information regarding the rooftop air handling unit, the 
controller, or the rooftop air handling unit and the controller. 
The controller further includes a Wire terminal con?gured to 
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be Wired to remote devices and to provide the information to 
the remote devices using a serial communications protocol. 
The controller further includes a radio frequency transceiver 
con?gured to be Wirelessly connected to the portable elec 
tronic device and to provide the information to the portable 
electronic device using a Wireless communications protocol. 
[0006] Alternative exemplary embodiments relate to other 
features and combinations of features as may be generally 
recited in the claims. 

BRIEF DESCRIPTION OF THE FIGURES 

[0007] The disclosure Will become more fully understood 
from the folloWing detailed description, taken in conjunction 
With the accompanying ?gures, Wherein like reference 
numerals refer to like elements, in Which: 
[0008] FIG. 1 is a perspective vieW of a building having a 
rooftop unit (RTU) including or coupled to a controller for the 
RTU, according to an exemplary embodiment; 
[0009] FIG. 2A is a perspective vieW of a building having a 
plurality of RTUs that may form or be a part of a Wired or 
Wireless netWork, according to an exemplary embodiment; 
[0010] FIG. 2B is a schematic side vieW of a plurality of 
building Zones served by the RTUs of FIG. 2A, according to 
an exemplary embodiment; 
[0011] FIG. 3 is a block diagram of a mesh netWork formed 
by a plurality of HVAC components, including one or more 
RTUs, according to an exemplary embodiment; 
[0012] FIG. 4 is a schematic diagram of a building automa 
tion system (BAS) having an RTU (and/or RTU controller) 
With Which a portable electronic device is con?gured to Wire 
lessly communicate, according to an exemplary embodiment; 
[0013] FIG. 5 is a block diagram of a system for exchanging 
communications betWeen an RTU and a portable electronic 
device using an intermediate interface device, according to an 
exemplary embodiment; 
[0014] FIG. 6 is a block diagram of a system for exchanging 
communications betWeen an RTU and a portable electronic 
device using an intermediate interface device, according to 
another exemplary embodiment; 
[0015] FIG. 7 is a block diagram of a system for exchanging 
communications betWeen an RTU and a portable electronic 
device using an intermediate interface device, according to 
yet another exemplary embodiment; 
[0016] FIG. 8 is a block diagram of a system for exchanging 
communications betWeen an RTU and a portable electronic 
device using tWo intermediate interface devices, according to 
an exemplary embodiment; 
[0017] FIG. 9 is a block diagram of a system including an 
“in-line” interface device con?gured to couple tWo or more 
RTUs While alloWing a Wireless communications link to be 
formed With a portable electronic device, according to an 
exemplary embodiment; 
[0018] FIG.10 is a block diagram of an RTU coupled to an 
interface device con?gured to connect to a portable electronic 
device via a remote server and a netWork, according to an 

exemplary embodiment; 
[0019] FIG. 11 is a detailed block diagram of an interface 
device, according to an exemplary embodiment; 
[0020] FIG. 12 is a block diagram ofa controller for an RTU 
con?gured to enable direct Wireless communications With an 
interface device, according to an exemplary embodiment; 
[0021] FIG. 13 is a How chart ofa process for communi 
cating information from an RTU to a portable electronic 
device, according to an exemplary embodiment; 
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[0022] FIG. 14 is a ?ow chart of a process for transmitting 
information from an RTU to a portable electronic device 
using multiple interface devices, according to an exemplary 
embodiment; 
[0023] FIG. 15 is a ?ow chart ofa process conducted by an 
HVAC component for communicating HVAC component sta 
tus information to a portable electronic device via wireless 
communication, according to an exemplary embodiment; and 
[0024] FIG. 16 is a ?ow chart ofa process conducted by a 
portable electronic device for using wirelessly scanned 
HVAC component device names, according to an exemplary 
embodiment. 

DETAILED DESCRIPTION OF THE 
EXEMPLARY EMBODIMENTS 

[0025] Before turning to the ?gures, which illustrate the 
exemplary embodiments in detail, it should be understood 
that the application is not limited to the details or methodol 
ogy set forth in the description or illustrated in the ?gures. It 
should also be understood that the terminology is for the 
purpose of description only and should not be regarded as 
limiting. 
[0026] Referring generally to the ?gures, an HVAC com 
ponent such as an AHU is con?gured to transmit information 
to a portable electronic device. According to various exem 
plary embodiments, the HVAC component includes a con 
troller having a wire terminal to which an interface device is 
wired. A corresponding wire terminal of the interface device 
is con?gured to receive signals containing information 
regarding the HVAC component from the controller via the 
wired connection. The interface device extracts the informa 
tion from the signals received at the wire terminal and pro 
vides the information to a transceiver of the interface device 
con?gured to wirelessly transmit the information to the por 
table electronic device. According to other various embodi 
ments as will be described below, the HVAC component may 
be con?gured to directly and wirelessly communicate with 
the portable electronic device. 
[0027] FIG. 1 is a perspective view of a building 12 having 
a plurality of devices capable of transmitting and/or receiving 
signals, according to an exemplary embodiment. Building 12 
may include any number of ?oors, rooms, spaces, Zones, 
and/ or other building structures and areas. According to vari 
ous exemplary embodiments, building 12 may be any area of 
any siZe or type, including an outdoor area. 
[0028] Building 12 is shown to include a HVAC component 
such as a rooftop unit (RTU) 18. According to one exemplary 
embodiment, RTU 18 is an air handling unit (AHU) for use in 
controlling the climate of a part or the whole of building 12. 
RTU 18 includes one or more controllers 16. Controller 16 
may generally control RTU 18 based on commands or set 
points received from external devices (e.g., a building man 
agement system) and/or may control RTU 18 based on one or 
more local control loops or calculations.According to various 
exemplary embodiments described herein, controller 16 may 
be accessed by and/or receive information from a portable 
electronic device 14. 
[0029] Referring to FIGS. 2A and 2B, building 200 (e.g., a 
warehouse, a retail store, an of?ce building, etc.) is shown 
with multiple RTUs 202, 204, 206, according to an exemplary 
embodiment. RTUs 202, 204, 206 may be utiliZed to condi 
tion and/or control the whole of building 200 in parallel or 
different parts of building 200. In the embodiment of FIG. 2A, 
three RTUs are illustrated; according to various other exem 
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plary embodiments, building 200 may contain greater or 
fewer RTUs. As illustrated in FIG. 2B, each RTU 202, 204, 
206 may be assigned a Zone (e.g., room, set ofrooms, part of 
a room, ?oor, set of ?oors, part of a ?oor, etc.) of building 200 
in order to con?gure one or more environment conditions of 

the Zone (e.g., condition, cool, heat, ventilate, etc.). 
[0030] In FIG. 3, a schematic view ofa rooftop area 301 is 
illustrated to include a plurality of devices 16a, 16b (e.g., 
RF-enabled devices) and a controller system 302. Devices 
16a, 16b may be controllers associated with an RTU, control 
lers associated with other HVAC components, or otherwise. 
Controller system 302 may connect to a network 310 and a 
server 312 (e.g., a building automation system controller, a 
network automation engine, an enterprise server, etc.) else 
where in the building and may be con?gured to manage 
and/or to provide control signals (e.g., setpoints) to the plu 
rality of devices 16a, 16b. According to various exemplary 
embodiments, one or more of devices 16a, 16b are con?gured 
to wirelessly communicate with a portable electronic device 
14 brought within communication proximity. 
[0031] As illustrated in FIG. 3, devices 16a, 16b are 
arranged according to a mesh network topology to form a 
mesh network 300. Mesh network 300 may be formed by one 
or more RTUs (or RTU controllers) and various other damp 
ers, sensors, controllers, user interfaces, and the like of the 
rooftop or building. According to other exemplary embodi 
ments, the HVAC components described herein may be con 
nected according to another type of network topology. 
[0032] Devices 16a, 16b are interconnected by connections 
(e.g., RF connections) 306 (displayed as solid lines on FIG. 
3). Connections may be disabled (or otherwise unavailable) 
for various reasons (displayed as dashed lines on FIG. 3) and 
are shown by connections 308. As a result, some devices 1611 
(devices without a solid line connection as illustrated in FIG. 
3) may temporarily be disconnected from mesh network 300, 
but are con?gured to automatically connect (or reconnect) to 
any other suitable device 1611 within range. Other devices 16b 
may be disconnected from mesh network 300 without being 
able to connect to another device 1611. 

[0033] According to an exemplary embodiment, devices 
16a, 16b of FIG. 3 are ZigBee compatible devices. ZigBee is 
the name of a speci?cation related to low cost and low power 
digital radios. The ZigBee speci?cation describes a collection 
of high level communication protocols based on the IEEE 
80215.4 standard. A ZigBee compatible device is a device 
generally conforming to ZigBee speci?cations and capable of 
existing or communicating with a ZigBee network. In other 
exemplary embodiments, devices 16a, 16b could be any kind 
of radio frequency communicating wireless device including, 
but not limited to, Bluetooth devices, 802.11 (Wi-Fi) based 
devices, WiMax devices, and the like. According to an exem 
plary embodiment, devices 16a, 16b may be any type of 
ZigBee device including ZigBee coordinators, ZigBee rout 
ers, ZigBee end devices, etc. ZigBee coordinators and routers 
are generally RF-enabled devices that can act as intermediate 
routers and may relay data to and from other devices on the 
network. Conversely, ZigBee end devices may not be able to 
relay data from other devices back onto the network. Still 
referring to FIG. 3, mesh network 300 may include a number 
of devices 16a, 16b that are either full function devices or 
reduced function devices. For example, devices 1611 that 
might be end devices or reduced function devices are shown 
with one connection (and may only have one possible con 
nection) in mesh network 300. Additionally, devices 16b 
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might be coordinators, routers or full function devices that 
relay information to and from multiple devices 16a, 16b on 
mesh netWork 300 (illustrated by a node With multiple con 
nections). Devices 16a, 16b may be con?gured to determine 
a shortest path or otherWise exemplary path in Which to send 
data on mesh netWork 300. 

[0034] Referring to FIG. 4, a schematic diagram of a build 
ing automation system (BAS) 400 is shoWn, according to an 
exemplary embodiment. BAS 400 as illustrated and dis 
cussed is an example of a building automation system that 
may be used in conjunction With the systems and methods of 
the present disclosure; hoWever, other building automation 
systems may be used as Well. Building automation systems 
are, in general, hardWare and/or softWare systems con?gured 
to control, monitor, and manage equipment in or around a 
building or building area. BAS equipment can include a heat 
ing, ventilation, and air conditioning (HVAC) system, a secu 
rity system, a lighting system, a ?re alerting system, an eleva 
tor system, another system that is capable of managing 
building functions, or any combination thereof. 
[0035] BAS 400 is shoWn to include one or more supervi 
sory controllers (e.g., a netWork automation engine (NAE)) 
402 connected to a proprietary or standard communications 
netWork such as an IP netWork (e.g., Ethernet, WiFi, ZigBee, 
Bluetooth, etc.). Supervisory controllers 402 may support 
various ?eld-level communications protocols and/ or technol 
ogy, including various lntemet Protocols (1P), BACnet over 
IP, BACnet Master-Slave/Token-Passing (MS/TP), N2 Bus, 
N2 over Ethernet, Wireless N2, LonWorks, ZigBee, and any 
number of other standard or proprietary ?eld-level building 
management protocols and/or technologies. Supervisory 
controllers 402 may include varying levels of supervisory 
features and building management features. The user inter 
face of supervisory controllers 402 may be accessed via ter 
minals 404 (e.g., Web broWser terminals) capable of commu 
nicably connecting to and accessing supervisory controllers 
402. For example, FIG. 4 shoWs multiple terminals 404 that 
may variously connect to supervisory controllers 402 or other 
devices of BAS 400. For example, terminals 404 may access 
BAS 400 and connected supervisory controllers 402 via a 
WAN, an Internet location, a local IP netWork, or via a con 
nected Wireless access point. Terminals 404 may also access 
BAS 400 and connected supervisory controllers 402 to pro 
vide information to another source, such as printer 432. 

[0036] Supervisory controllers 402 may be connected to 
any number of BAS devices. The devices may include, among 
other devices, devices such as ?eld equipment controllers 
(FECs) 406 such as ?eld-level control modules, variable air 
volume modular assemblies (V MAs) 408, integrator units, 
room controllers 410, 412 (e.g., a variable air volume (VAV) 
device or unit such as a VAV box), other controllers 414, 
unitary devices 416, Zone controllers 418 (e.g., an air han 
dling unit (AHU) controller), boilers 420, fan coil units 422, 
heat pump units 424, unit ventilators 426, expansion mod 
ules, bloWers, temperature sensors, ?oW transducers, other 
sensors, motion detectors, actuators, dampers, heaters, air 
conditioning units, etc. These devices may generally be con 
trolled and/or monitored by supervisory controllers 402. Data 
generated by or available on the various devices that are 
directly or indirectly connected to supervisory controllers 
402 may be passed, sent, requested, or read by supervisory 
controllers 402 and/or sent to various other systems or termi 
nals 404 of BAS 400. The data may be stored by supervisory 
controllers 402, processed by supervisory controllers 402, 
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transformed by supervisory controllers 402, and/or sent to 
various other systems or terminals 404 of the BAS 400. As 
shoWn in FIG. 4, the various devices of BAS 400 may be 
connected to supervisory controllers 402 With a Wired con 
nection or With a Wireless connection. 

[0037] Still referring to FIG. 4, an enterprise server 430 
(e.g., an application and data server (ADS)) is shoWn, accord 
ing to an exemplary embodiment. Enterprise server 430 is a 
server system that includes a database management system 
(e.g., a relational database management system, Microsoft 
SQL Server, SQL Server Express, etc.) and server softWare 
(e.g., Web server softWare, application server softWare, vir 
tual machine runtime environments, etc.) that provide access 
to data and route commands to BAS 400. For example, enter 
prise server 430 may serve user interface applications. Enter 
prise server 430 may also serve applications such as Java 
applications, messaging applications, trending applications, 
database applications, etc. Enterprise server 430 may store 
trend data, audit trail messages, alarm messages, event mes 
sages, contact information, and/or any number of BAS-re 
lated data. Terminals may connect to enterprise server 430 to 
access the entire BAS 400 and historical data, trend data, 
alarm data, operator transactions, and any other data associ 
ated With BAS 400, its components, or applications. Various 
local devices such as printer 432 may be attached to compo 
nents of BAS 100 such as enterprise server 430. 

[0038] Referring still to FIG. 4, an RTU 18 is shoWn 
coupled to a controller 440. Controller 440 is shoWn as 
coupled to the netWork of BAS 400 but according to various 
embodiments may be coupled to any other netWork link 
supervisory controller, ?eld bus, or the like of the BAS. RTU 
18 communicates With controller 440 to provide a communi 
cation path betWeen RTU 18 and other components of BAS 
400 (e.g., supervisory controllers, Wired devices, Wireless 
devices, etc.). Portable electronic device 14 is shoWn Wire 
lessly communicating With RTU 18 and/or controller 440. 
Various exemplary embodiments of RTU 18 are shoWn in 
greater detail in subsequent ?gures. 
[0039] Referring generally to FIGS. 5-7, systems are 
shoWn that include an RTU connected to an interface device 
via a Wired or Wireless connection. The interface device also 
Wirelessly connects to a portable electronic device and pro 
vides the portable electronic device With information from the 
RTU. The portable electronic device may therefore access 
RTU information Without physically and directly connecting 
to the RTU. According to an exemplary embodiment, a gen 
eral purpose portable electronic device (e. g., a commercially 
available PDA or mobile phone) may advantageously be used 
to receive information from the RTU, in lieu of a specialiZed 
BAS component or device, in order to diagnose, manage or 
control the RTU. For example, a technician may use his or her 
oWn portable electronic device to analyZe, check, or other 
Wise monitor RTU performance and information. 
[0040] Referring noW to FIG. 5, a block diagram of a sys 
tem including an RTU 500, an interface device 502, and a 
portable electronic device 504 is shoWn, according to an 
exemplary embodiment. 
[0041] RTU 500 is shoWn to include or be coupled to a 
controller 510 having a Wired communications terminal 512. 
Wired communications terminal 514 of interface device 502 
is con?gured form a Wired communications link With Wired 
communications terminal 512. According to an exemplary 
embodiment, a Wired serial connection is formed betWeen 
terminals 512, 514 (e.g., interface device 502 may connect 
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directly With RTU 500) and allows interface device 502 to 
receive a signal from RTU 500 including or representing 
information about RTU 500. 
[0042] According to an exemplary embodiment, Wire ter 
minal 514 may be an RS-485 terminal, an BIA-485 terminal, 
a TIA-485-A terminal, or another terminal. According to yet 
another embodiment, Wire terminal 514 is a USB terminal 
and transceiver 516 is compatible With a Wireless USB pro 
tocol. Wire terminal 514 can be con?gured to communicate 
using one or more standard or proprietary speci?cations or 
protocols. For example, Wire terminal 514 can be con?gured 
to communicate using a BACnet protocol, a Modbus proto 
col, a Metasys N2 protocol or any other standard or propri 
etary HVAC, netWork, or building automation system proto 
col or speci?cation. According to various other exemplary 
embodiments, Wire terminal 514 can be con?gured differ 
ently and/ or for compatibility With any analog and/or digital 
(e.g., optical, digital over coax, etc.) Wired communications 
speci?cation. 
[0043] Interface device 502 is shoWn to include an RF 
transceiver 516 for communicating Wirelessly With portable 
electronic device 504. Interface device 502 is con?gured to 
provide information received from RTU 500 to device 504 via 
RF transceiver 516. Interface device 502 includes processing 
circuit 518 that may be communicably coupled (e.g., directly, 
indirectly) to Wired communications terminal 514 and RF 
transceiver 516. Processing circuit 518 may be con?gured to 
receive a signal from Wired terminal 514, interpret the signal 
to extract information, and to provide the information in a 
format compatible With RF transceiver 516 for transmission 
to portable electronic device 504. 
[0044] Referring noW to FIG. 6, a block diagram of a sys 
tem including an RTU 600 and an interface device 602 is 
shoWn, according to another exemplary embodiment. Inter 
face device 602 is shoWn to include tWo RF transceivers 616, 
618, one con?gured to connect to RTU 600 via Wireless 
netWork 614 and another con?gured to connect to portable 
electronic device 604, respectively. 
[0045] RTU 600 includes a controller 610 including a trans 
ceiver 612 con?gured to Wirelessly communicate With Wire 
less netWork 614. Wireless netWork 614 may be a mesh net 
Work and controller 610 may be a node of the mesh netWork. 
Transceiver 616 of interface device 602 may also Wirelessly 
connect to netWork 614 and receive a signal from RTU 600 
via netWork 614. Processing circuit 620 may then receive the 
signal and provide RF transceiver 618 With information 
extracted or otherWise derived from the signal. 
[0046] Referring to FIG. 7, a block diagram of a system 
including an RTU 700 and interface device 702 is shoWn, 
according to yet another exemplary embodiment. Transceiver 
712 of controller 710 is con?gured to directly Wirelessly 
communicate With transceiver 714 of interface device 702. 
Interface device 702 includes processing circuit 718 con?g 
ured to receive a signal from transceiver 714, interpret infor 
mation from the signal, and to provide the information in a 
format compatible With RF transceiver 716 and for transmis 
sion to portable electronic device 704. 
[0047] According to an exemplary embodiment, the RF 
transceivers of FIGS. 5-7 may be con?gured to communicate 
according to a Bluetooth compatible protocol, Zigbee proto 
col, an IEEE 802.11 protocol, an IEEE 802.15 protocol, or 
another any other protocol. 
[0048] Referring noW to FIG. 8, a block diagram of a sys 
tem using multiple interface devices 814, 824 to facilitate 
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communications betWeen RTU 800 and portable electronic 
device 834 is shoWn, according to an exemplary embodiment. 
One or more RTUs (e.g., RTU 800) connect to a ?rst interface 
device 814 con?gured to serve as a bridge betWeen RTU 800 
and second interface device 824. The connection may be a 
Wired connection formed betWeen Wire terminal 804 of con 
troller 802 and Wire terminal 816. First interface device 814 
further includes RF transceiver 818 and processing circuit 
820 Which have the same general functionality as described in 
FIGS. 5-7. First interface device 814 is con?gured to alloW 
RTU 800 to send information to and/or receive information 
from Wireless netWork 822. Other RTUs (e.g., RTUs 806, 
812) may connect to Wireless netWork 822 via an embedded 
transceiver (e.g., transceiver 810 of controller 808), another 
interface device such as ?rst interface device 814, or other 
Wise. According to an exemplary embodiment, Wireless net 
Work 822 may be the mesh netWork 300 of FIG. 3 and the 
controllers ofRTUs 800,806,812 may be devices 16a, 16b of 
FIG. 3. 

[0049] Wireless netWork 822 may be connected to a second 
interface device 824 via a ?rst RF transceiver 830. Second 
interface device 824 may receive signals and/ or information 
from all RTUs (e.g., RTUs 800, 806, 812) connected to net 
Work 822 or ?rst interface device 814. Second interface 
device 824 may include a processing circuit 826 to accept the 
signal received by ?rst RF transceiver 830 and to provide 
second RF transceiver 832 With information to transmit to 
device 834. 

[0050] According to an exemplary embodiment, second 
interface device 824 is a portable device con?gured to com 
municate Wirelessly With Wireless netWork 822. Second inter 
face device 824 includes a poWer supply 828 (e. g., a battery) 
for providing poWer to second interface device 824, for pro 
viding poWer to portable electronic device 834, for charging 
portable electronic device 834, and the like. 
[0051] Referring to FIG. 9, a block diagram of a system is 
shoWn to include an “in-line” interface device 906 con?gured 
to couple (via a Wired connection) RTUs 900, 918 While 
alloWing a Wireless communications link to be formed 
betWeen at least one of the RTUs and a portable electronic 
device 916, according to an exemplary embodiment. Accord 
ing to the exemplary embodiment shoWn in FIG. 9, interface 
device 906 may include a Wire terminal for each RTU coupled 
to interface device 906 to form a Wired connection With the 
RTU. According to other exemplary embodiments, interface 
device 906 may include one Wire terminal for connecting to a 
local RTU (or RTU controller) and another Wire terminal for 
connecting to a netWork of other HVAC devices or of a series 
of RTUs or RTU controllers. Interface device 906 includes a 
processing circuit 912 con?gured to process signals received 
via Wire terminals 908, 914. Processing circuit 912 is further 
con?gured to provide RF transceiver 910 With an output for 
portable electronic device 916 including information regard 
ing RTU 900 or RTU 918. According to an exemplary 
embodiment, RF transceiver 910 forms a Wireless communi 
cations link With portable electronic device 916 and commu 
nicates to the output via the Wireless communications link. 
According to an exemplary embodiment, interface device 
906 and/or processing circuit 912 may be con?gured to spe 
ci?cally request information from a connected RTU or may 
be con?gured to recogniZe information from the RTU and 
meant for the portable electronic device. According to various 
other exemplary embodiments, interface device 906 “listens” 
to communications as the interface device relays the commu 
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nications between ?rst RTU 900 and second RTU 918, 
extracts information from the communications, and provides 
the information to RF transceiver 910 for Wireless transmis 
sion to portable electronic device 916. According to an exem 
plary embodiment, interface device 906 can be con?gured be 
installed betWeen ?rst RTU 900 and second RTU 918 Without 
changing a con?guration parameter or otherWise affecting the 
con?guration or performance of RTUs 900 and 918. 

[0052] Referring to FIG. 10, a block diagram of an RTU 
1000 and an interface device 1006 connected to portable 
electronic device 1020 via a remote server 1016 and netWork 

1018 is shoWn, according to an exemplary embodiment. RTU 
1000 (or more than one RTU) may connect to interface 1006 
via a Wired connection betWeen Wire terminal 1008 of device 
1006 and Wire terminal 1004 ofcontroller 1002 ofRTU 1000. 
Interface device 1006 is shoWn to include a processing circuit 
1012 for processing a signal received from RTU 1000. Inter 
face device 1006 further includes Wireless communications 
interface 1010 capable of communicating With a remote 
server 1016. Remote server 1016 may receive RTU informa 
tion from interface device 1006. Network 1018 may be con 
nected to remote server 1016, and portable electronic device 
1020 may access the RTU information from remote server 
1016 via netWork 1018. 

[0053] Device 1020 may be con?gured to connect to net 
Work 1018 and to receive information from RTU 1000 With 
out directly connecting to RTU 1000 or interface device 1002. 
Interface device 1006 is further shoWn to include client mod 
ule 1014. Client module 1014 may be con?gured as a client 
relative to remote server 1016 and con?gured to engage in 
client-server communications With remote server 1016. 
Remote server 1016 can be con?gured to compile or archive 
information received from RTU 1000 via interface device 
1006 on a request basis, a push basis, a regular basis, or 
otherWise. Further, remote server 1016 may be con?gured to 
interpret requests received from portable electronic device 
1020 and direct the requests to interface device 1006. Client 
module 1014 may be con?gured to interpret the requests and 
to handle the requests according to the client-server protocol 
existing With remote server 1016. Handling the requests may 
include requesting information from RTU 1000 or sending 
commands to RTU 1000 via Wire terminal 1008. 

[0054] Referring to FIG. 11, a detailed block diagram of 
interface device 1100, Which may be an interface device of 
any one or more of the embodiments described herein, is 
shoWn, according to an exemplary embodiment. Interface 
device 1100 is shoWn to include RF transceiver 1102, Wire 
terminal 1104, and RF transceiver 1110. Wire terminal 1104 
may be an RS-485 terminal, an BIA-485 terminal, or a TIA 
485-A terminal, according to an exemplary embodiment. 
According to another exemplary embodiment, Wire terminal 
1104 may be a universal serial bus (USB) terminal. Trans 
ceiver 1102 and/or transceiver 1110 may be compatible With 
a Wireless USB protocol, a Zigbee protocol, a Bluetooth 
protocol, a WiFi protocol, a mobile phone protocol, and/or 
any other RF-based protocol. 
[0055] Interface device 1110 further includes a ?rst poWer 
supply unit (PSU) 1106 and second PSU 1108. According to 
one exemplary embodiment, interface device 1100 may be 
“plugged into” a poWer source at PSU 1106. PSU 1108 may 
be a battery source for portability of interface device 1110 or 
to serve as a back-up source of poWer for interface device 
1110 should the grid-based poWer source fail. 
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[0056] Processing circuit 1112 of device 1100 includes a 
processor 1114 and memory 1116. Processor 1114 may be a 
general purpose processor, an application speci?c integrated 
circuit (ASIC), a circuit containing one or more processing 
components, a group of distributed processing components, 
or other hardWare con?gured for processing. Memory 1116 
(e.g., memory unit, memory device, storage device, RAM, 
ROM, etc.) may generally be one or more devices for storing 
data and/or computer code for completing and/ or facilitating 
the various processes described in the present disclosure 
When executed by processor 1114. Memory 1116 may 
include volatile memory and/or non-volatile memory. 
Memory 1116 may include database components, object 
code components, script components, and/or any other type 
of information structure for supporting the various activities 
described in the present disclosure. For example, memory 
1116 and particularly data archive 1118 of memory 1116, 
may be con?gured to store present or historical data relating 
to RTU performance, settings, status, diagnostics, or other 
information. 
[0057] Translation module 1120 of memory 1116 may be 
con?gured to receive a signal from a terminal or transceiver of 
device 1100. The received signal may include information 
regarding one or more RTUs associated With device 1100. 
Translation module 1120 may be generally con?gured to 
translate the signal or the information to another format or 
protocol. For example, translation module 1120 may receive 
a signal With information from Wire terminal 1104 and trans 
late the information from a format compatible With Wire 
terminal 1104 to a format compatible With RF transceiver 
1110. RF transceiver 1110 may then receive the translated 
information and transmit the information to a portable elec 
tronic device. 

[0058] According to an exemplary embodiment, the trans 
lation performed by translation module 1120 includes inter 
preting the information according to a ?rst data communica 
tions protocol and using the interpretation to reform the 
information according to a second data communications pro 
tocol. For example, translation module 1120 may interpret the 
information according to a ?rst data communications proto 
col such as a BACnet protocol, a Modbus protocol, a Metasys 
N2 protocol, or another protocol. Translation module 1120 
may then reform the information according to the second data 
communications protocol. According to one exemplary 
embodiment, the second data communications protocol is a 
Wireless application protocol (WAP), and the information 
may be described according to an XML language, an 
XHTML language, a WML language, or another markup 
language. According to another exemplary embodiment, the 
second data communications protocol is an HTTP protocol 
and the information may be described according to an XML, 
XHTML, HTML, or other language. 
[0059] The information translated by translation module 
1120 may be related to various conditions, measurements, 
and other data from an RTU. Information may include opera 
tional status information of the RTU, alert information, sen 
sor information, naming information, historical information, 
diagnostics information, setpoint information, or other 
related information. 

[0060] RTU data 1124 ofmemory 1116 may be a database, 
data store, or other component con?gured to store and pro 
vide data relating to RTUs connected to interface device 
1100. Information may be received from an RTU and stored 
in RTU data 1124. For example, RTU data may include oper 
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ating data such as temperature, pressure, power, warning 
messages, etc. According to an exemplary embodiment, an 
RTU may send such operating data for ?nite periods of time 
during operation and/or after a shutdown of the RTU. The 
data may then be stored in RTU data 1124 for a speci?ed 
period of time, inde?nitely, or until space is needed. 
[0061] Server module 1122 of memory 1116 can be con 
?gured to receive requests from a client module installed on a 
portable electronic device, an RTU controller, or any other 
remote device. Server module 1122 may also or alternatively 
be con?gured to request information from the client modules 
according to a pre-established client-server protocol. For 
example, the portable electronic device may include client 
software (e. g., browser software, XML parsing software, 
messaging software, etc.) that can receive and interpret mes 
sages transmitted to it from server module 1122. 

[0062] Client module 1126 ofmemory 1116 can be a client 
module con?gured as client module 1014 described above 
with reference to FIG. 10 or otherwise. For example, client 
module 1126 can be a client module con?gured to respond to 
communicate with a BAS server (e. g., a server module resid 
ing in a supervisory controller or an enterprise controller). 
According to other exemplary embodiments, client module 
1126 can be a client module con?gured to communicate with 
a server module that is a part of a portable electronic device. 
For example, the portable electronic device may include 
server software that, once it is connected to client module 
1126, commands client module 1126 in a variety of ways. 
According to an exemplary embodiment, client module 1126 
and one of RF transceivers 1102 and 1110 may be con?gured 
to scan for nearby portable electronic devices. When a nearby 
device is found, the interface device may pair with the por 
table electronic device (assuming authority is granted by the 
portable electronic device), and the client module may estab 
lish itself as a client of server software included in the portable 
electronic device. 
[0063] Referring to FIG. 12, a block diagram of a controller 
1202 of an RTU 1200 connected to an interface device 1212 
is shown, according to an exemplary embodiment. Controller 
1202 is shown as integrated with RTU 1200, but controller 
1202 may instead be connected to RTU 1200 (e.g., spaced 
from the RTU, coupled to the exterior of the RTU, etc.). 
Controller 1202 may generally include an RTU interface 
1204 and a memory 1206. RTU interface 1204 is con?gured 
to provide control signals to and/or receive information (e.g., 
feedback) from RTU 1200. Memory 1206 is con?gured to 
store information from RTU 1200 and/or controller 1202. 
Controller 1202 further includes wire terminal 1208 for com 
municating with interface device 1212 (e.g., one or more of 
the interface devices described above having a wire terminal). 
Controller 1202 further includes RF transceiver 1210 capable 
of communicating with various other remote devices 1214 
(e. g., interface devices having an RF transceiver, portable 
electronic devices having a transceiver, wireless sensors, a 
wireless mesh network, other RTUs, etc.). 
[0064] In the embodiment ofFlG. 12, controller 1202 asso 
ciated with RTU 1200 may connect directly with remote 
devices 1214 such as a portable electronic device without the 
use of an interface device or other device. 

[0065] Referring to FIG. 13, a ?ow chart ofa process 1300 
for transmitting information from an RTU to a portable elec 
tronic device is shown, according to an exemplary embodi 
ment. An interface device may communicably connect to a 
RTU controller (step 1302) (e.g., by connecting a wire termi 
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nal of the RTU controller to a wire terminal of the interface 
device). A signal including information from the RTU con 
troller may be received by the interface device (step 1304) via 
a wire connection. The interface device may extract the infor 
mation from the signal (step 1306) (e.g., by interpreting a 
wire-based building automation system protocol). 
[0066] The interface device may form a wireless commu 
nications link with a portable electronic device (step 1308) 
using an RF transceiver of the interface device. The extracted 
information of step 1306 may then be provided to the trans 
ceiver (step 1310) and the information may be transmitted to 
the portable electronic device (step 1312) by the transceiver. 
According to an exemplary embodiment, process 1300 may 
generally correspond to a system such as shown in FIGS. 5-7. 
[0067] Referring to FIG. 14, a ?ow chart ofa process 1400 
for transmitting information from an RTU to a portable elec 
tronic device using multiple interface devices is shown, 
according to an exemplary embodiment. A ?rst interface 
device may be provided (step 1402) and communicably con 
nected to an RTU controller via a wire terminal (step 1404). 
As shown and described above, the ?rst interface device may 
have a wire terminal and a ?rst RF transceiver for communi 
cating with various RTUs and portable devices. A signal from 
the RTU controller may be received at the ?rst interface 
device (step 1406) via the wire terminal. The signal may 
include information relating to the status of the RTU, a set 
point, a fan speed, or any other variable. The information 
received by the ?rst interface device may be transmitted to at 
least one of another RTU controller and a BAS network using 
the ?rst RF transceiver (step 1408). 
[0068] A second interface device having a second RF trans 
ceiver and third RF transceiver may be provided (step 1410) 
and associated with a portable electronic device. According to 
an exemplary embodiment, the second interface device is a 
portable device or module that may be attached to or carried 
with a portable electronic device such as a Bluetooth enabled 
cellular phone by a user. The information transmitted by the 
?rst interface may be received at the second interface device 
via the second RF transceiver (step 1412). A wireless com 
munications link may be formed between the third RF trans 
ceiver of the second interface device and a portable electronic 
device (step 1414), and the information may be provided to 
the portable electronic device via the third RF transceiver 
(step 1416). According to an exemplary embodiment, process 
1400 may correspond to a system such as shown in FIG. 8, for 
example, with the ?rst and second interfaces serving as com 
munication bridges between the wire terminal of the RTU and 
the consumer-type transceiver (e. g., Bluetooth) of the por 
table electronic device. 
[0069] Referring to FIG. 15, a ?ow chart ofa process 1500 
conducted by an HVAC component for communicating 
HVAC component status information to a portable electronic 
device via wireless communication is shown, according to an 
exemplary embodiment. The HVAC component may be 
detected by and connected with the portable electronic device 
(e.g., via a Bluetooth communications standard). According 
to an exemplary embodiment, the detection may occur when 
the portable electronic device is within ten meters of the 
interface device or controller. According to other exemplary 
embodiments, the range may be more or less (e.g., a one 
hundred meter range). 
[0070] A condition change may be detected in or by the 
HVAC component (or by a controller associated therewith) 
(step 1502). A transceiver device name of a transceiver asso 
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ciated With the HVAC component may be updated in the 
memory of the HVAC component (step 1504). The update 
may include bits and/or characters representative of the 
changed (or current) HVAC component condition or status. 
The transceiver device name may further include a unique 
identi?er of the HVAC component. According to an exem 
plary embodiment, the transceiver device name is a Bluetooth 
device name but could be any a WiFi device name or any other 
name or identi?er that is commonly transmitted to scanning 
devices for the purpose of device identi?cation. 
[0071] A scan request may be received at the transceiver of 
the HVAC component from the portable electronic device 
(step 1506). The updated transceiver device name may be 
recalled by memory (step 1508) and provided to the portable 
electronic device in response to the scan request (step 1510). 
A pairing or dedicated data communications connection may 
be alloWed and formed With the portable electronic device 
(step 1512). The pairing or connection may be alloWed based 
on a request for more information from the portable elec 
tronic device, according to an exemplary embodiment. 
[0072] Referring to FIG. 16, a How chart ofa process 1550 
conducted by a portable electronic device for using Wirelessly 
scanned HVAC component device names is shoWn, according 
to an exemplary embodiment. The portable electronic device 
may broadcast a scan request (step 1552) and receive a 
response to the scan request (step 1554) including a trans 
ceiver device name (e.g., as updated above in step 1504 of 
FIG. 5A). The response may be parsed for HVAC component 
identi?ers and status information (step 1556). The HVAC 
component status may be displayed and/or stored on the 
portable electronic device (step 1558). The stored HVAC 
component status may also be forWarded to a remote server 
via a mobile phone module or a transceiver having an Internet 
connection (step 1560). 
[0073] The portable electronic device of FIGS. 15-16 may 
include various components for diagnosing the information 
received from the HVAC component. For example, the por 
table electronic device may be con?gured to process the 
information and to convert the information into an electronic 
format easily readable by a user (e.g., a rich text document, a 
plain text document, e-mail text, a PDF, an image, a spread 
sheet, a table, etc.) or into any other information structure 
(e. g., a database, an array stored in memory, etc.). The infor 
mation received by the portable electronic device may be 
“real time” information and/or may be historical data about 
the HVAC components. According to an exemplary embodi 
ment, the portable electronic device may be further con?g 
ured to relay HVAC component information to another por 
table electronic device, another netWork node, a remote 
server (e. g., via a cellular connection, via a WiFi connection, 
etc.), or to another building component based on user request 
or if the information indicates a necessity to do so (e.g., if the 
information indicates a Warning should be sent out to another 
building component, a manager’s pager, or a supervisory 
controller). 
[0074] While the exemplary embodiments illustrated in the 
?gures and described herein are presently preferred, it should 
be understood that the embodiments are offered by Way of 
example only. Accordingly, the present application is not 
limited to a particular embodiment, but extends to various 
modi?cations that nevertheless fall Within the scope of the 
appended claims. 
[0075] The construction and arrangement of the systems 
and methods as shoWn in the various exemplary embodiments 
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are illustrative only. Although only a feW embodiments have 
been described in detail in this disclosure, many modi?ca 
tions are possible (e.g., variations in siZes, dimensions, struc 
tures, shapes and proportions of the various elements, values 
of parameters, mounting arrangements, orientations, etc.). 
For example, the position of elements may be reversed or 
otherWise varied and the nature or number of discrete ele 
ments or positions may be altered or varied. Accordingly, all 
such modi?cations are intended to be included Within the 
scope of the present disclosure. Other substitutions, modi? 
cations, changes, and omissions may be made in the design, 
operating conditions and arrangement of the exemplary 
embodiments Without departing from the scope of the present 
disclosure. 
[0076] The embodiments of the present disclosure may be 
implemented using existing computer processors, or by a 
special purpose computer processor for an appropriate sys 
tem, incorporated for this or another purpose, or by a hard 
Wired system. Embodiments Within the scope of the present 
disclosure include program products comprising machine 
readable media for carrying or having machine-executable 
instructions or data structures stored thereon. Such machine 
readable media can be any available media that can be 
accessed by a general purpose or special purpose computer or 
other machine With a processor. By Way of example, such 
machine-readable media can comprise RAM, ROM, 
EPROM, EEPROM, CD-ROM or other optical disk storage, 
magnetic disk storage or other magnetic storage devices, or 
any other medium Which can be used to carry or store desired 
program code in the form of machine-executable instructions 
or data structures and Which can be accessed by a general 
purpose or special purpose computer or other machine With a 
processor. When information is transferred or provided over a 
netWork or another communications connection (either hard 
Wired, Wireless, or a combination of hardWired or Wireless) to 
a machine, the machine properly vieWs the connection as a 
machine-readable medium. Thus, any such connection is 
properly termed a machine-readable medium. Combinations 
of the above are also included Within the scope of machine 
readable media. Machine-executable instructions include, for 
example, instructions and data Which cause a general purpose 
computer, special purpose computer, or special purpose pro 
cessing machines to perform a certain function or group of 
functions. 
[0077] Although the ?gures may shoW a speci?c order of 
method steps, the order of the steps may differ from What is 
depicted. Also tWo or more steps may be performed concur 
rently or With partial concurrence. Such variation Will depend 
on the softWare and hardWare systems chosen and on designer 
choice. All such variations are Within the scope of the disclo 
sure. Likewise, softWare implementations could be accom 
plished With standard programming techniques With rule 
based logic and other logic to accomplish the various connec 
tion steps, processing steps, comparison steps and decision 
steps. 

What is claimed is: 
1. A device for communicating information from a control 

ler for a rooftop air handling unit to a portable electronic 
device, the device comprising: 

a Wire terminal for Wiring to the controller and for receiv 
ing a signal comprising information from the controller; 

a transceiver con?gured to Wirelessly transmit the infor 
mation to the portable electronic device; and 
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a circuit coupled to the Wire terminal and the transceiver, 
the circuit con?gured to extract the information from the 
signal, the circuit further con?gured to provide the infor 
mation from the Wire terminal to the transceiver. 

2. The device of claim 1, Wherein the circuit comprises a 
translation module con?gured to translate the information 
from a ?rst format compatible With a serial communications 
protocol to a second format compatible With the transceiver. 

3. The device of claim 2, Wherein the translation module is 
further con?gured to interpret the information according to a 
?rst data communications protocol and to use the interpreta 
tion to reform the information according to a second data 
communications protocol. 

4. The device of claim 3, Wherein the ?rst data communi 
cations protocol is at least one of a BACnet protocol, a LON 
protocol, a Modbus protocol, and a proprietary protocol. 

5. The device of claim 3, Wherein the second data commu 
nications protocol is a Wireless application protocol (WAP) 
and Wherein the information is described according to at least 
one of an XML language, an XHTML language, and a WML 
language. 

6. The device of claim 3, Wherein the second data commu 
nications protocol is an HTTP protocol and Wherein the infor 
mation is described according to at least one of an XML, 
XHTML, and HTML language. 

7. The device of claim 1, Wherein the Wire terminal is at 
least one of an RS-485 terminal, an ETA-485 terminal, and a 
TlA-485-A terminal. 

8. The device of claim 1, Wherein the Wire terminal is a 
universal serial bus terminal and the transceiver is compatible 
With a Wireless USB protocol. 

9. The device of claim 1, Wherein the information com 
prises at least one of operational status information, alert 
information, sensor information, naming information, his 
torical information, diagnostics information, and setpoint 
information. 

10. The device of claim 1, Wherein the portable electronic 
device is at least one of a mobile phone, a laptop, and a 
personal digital assistant. 

11. A device for communicating information from a con 
troller for a rooftop air handling unit to a portable electronic 
device, the device comprising: 

a ?rst transceiver for receiving a signal comprising infor 
mation from the controller; 

a second transceiver con?gured to Wirelessly transmit the 
?rst information to the portable electronic device; and 

a circuit coupled to the ?rst transceiver and the second 
transceiver, the circuit con?gured to extract the informa 
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tion from the signal, the circuit further con?gured to 
provide the information from the ?rst transceiver to the 
second transceiver. 

12. The device of claim 11, Wherein the ?rst transceiver is 
a radio frequency transceiver con?gured to receive Wireless 
communications from a third transceiver, Wherein the third 
transceiver is at least one of Wired to the controller, coupled to 
the controller, Wirelessly connected to the controller, and 
Wirelessly connected to a netWork comprising the controller. 

13. The device of claim 12, Wherein the circuit comprises a 
translation module con?gured to translate the information 
from a ?rst format compatible With the ?rst transceiver to a 
second format compatible With the second transceiver. 

14. The device of claim 13, Wherein the translation module 
is further con?gured to interpret the information and to use 
the interpretation to reform the information for use by the 
portable electronic device. 

15. The device of claim 14, Wherein the translation module 
reforms the information according to at least one of an XML 
language, an XHTML language, and a WML language. 

16. The device of claim 14, Wherein the translation module 
reforms the information according to at least one of a Wireless 
application protocol (WAP) and a hypertext transfer protocol 
(HTTP), and Wherein the information is described according 
to at least one of an XML, XHTML, and HTML language. 

17. A method for providing information from a controller 
for a rooftop air handling unit to a portable electronic device, 
the method comprising: 

connecting a device to a Wire terminal of the controller 
using a cable; 

receiving a signal comprising information at the device, the 
signal from the Wire terminal of the controller over the 
cable; 

extracting, at the device and using a circuit of the device, 
the information from the signal; and 

providing the information to a transceiver of the device, the 
transceiver con?gured to form a Wireless communica 
tions link With the portable electronic device and to 
provide the information to the portable electronic 
device. 

18. The method of claim 17, further comprising: 
translating the information from a ?rst format compatible 

With the Wire terminal and the controller to a second 
format compatible With the portable electronic device 
prior to providing the information to the transceiver. 

19. The method of claim 18, further comprising: 
interpreting the information; and 
using the interpretation to reform the information for use 

by the portable electronic device. 

* * * * * 
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