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Control Valves
Energy Valve Operation



Background
“Energy Valves” are a type of Belimo actuator that has an integral flow meter and differential temperature sensors that measure and maintain an appropriate water-side temperature differential independent of the control system output.
In a typical setup, the control system will send a 0-10V (or 2-10V) signal to the control valve to maintain a discharge air setpoint.  If the design water-side delta-T is not met (typically 12 degrees), the energy valve will take over control via the “delta-T manager” until the delta-T is met.  This ignores the output from the control system.
This setup should be reflected in the control system, however, direct connection to the Ethernet connection on the valve may be required to view all valve settings.

Diagnosis

[image: Belimo Energy Valve]Energy Valves are easily identified visually, even through insulation, due to the additional orange control box located adjacent to the actuator, and supply water temperature sensor lead.
The control system should have a graphic that notifies you when the energy valve has taken over local control, as well as a link to view all available control points within the valve logic.

Corrective Action

If the ACF is not maintaining DAT, and the valve control is enabled, you must turn-off the delta-T manager via the control system or by directly connecting to the valve by the following procedure:

Important notes, read prior to connection:
· The static IP address located in the valve software must not be changed.  If this value is modified, the valve connection will be lost, and the unit must be sent back to Belimo for refurbishment.  
· The only BAS connection value that should be modified is the device ID number.  The Environment Systems Administrator (EAS, currently Paul Scanlon) designates the Device ID number. Any new installations or modifications to the Device ID number must be coordinated with the EAS.  
· The delta-T manager is an on-board control algorithm that does not utilize information or PID tuning from the control system.  Do not modify the control PID loop when delta-T management is enabled.
· DO NOT CHANGE THE USER NAME, PASSWORD, OR IP ADDRESS.  THIS WILL RENDER THE VALVE INACCESSIBLE.
Device Connection Quick Reference (Windows 7, XP is similar):
· Connect the Ethernet cable directly to the valve port.
· Open the Windows Control Panel
· Select “Network and Internet”
· Select “Network and Sharing Center”
· Select “Change Adapter Settings” from the left-left hand menu
· Right-Click “Local Area Connection”, select “Properties”
· In the new window, select “Internet Protocol Version 4 (TCP/IPv4)”, and click on the “Properties Button”
· Select the “Use the following IP Address” radio button.
· Enter 192.168.0.200 for the IP Address and 255.255.255.0 for the Subnet Mask.
· Click “OK”
· Open Internet Explorer, enter the address:  http://192.168.0.10:8080/index.html
· The user name is “admin”, the password is “tlnsg”
· REMEMBER TO CHANGE THE IPv4 SETTING TO “Automatically Obtain IP Address” WHEN FINISHED, OR YOU WON’T BE ABLE TO CONNECT TO ETHERNET ANYWHERE ELSE.
Complete Valve Instructions are attached hereto as of the last revision date listed below.  Current valve information is available at www.belimo.com.
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Web View
BELIMO
The Energy Valve web view is a graphical user interface accessed via a network or internet to set up. calibrate and change the
parameters of the Relimo Energy Valve. The web view consis:s of the following page views:
Dashboard
The Dashboard view is a snapshot of
essential real time data with navigation
abilbj æ additional pages.
Overview
Cooling enetay
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The Overview is a snapshot of
essential real time data with
addition of heating/cooling energy
and current control mode.
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Override
Energy Valve
Web View
The Oyente area provides access to:
‘ Override
• Airo (Defaulij
. Oper
. Close
• Vmax
rio rH!,tr-r1
s_0 V
oint posiflon overfl
60 %
. Matar Stop
. Vnani
. Setpoint Simulation
When using the averride aption. consider the relationship between
voltage and equal percent flow characteiisüc
. Setpoint Position Override
Settings
The main page ta access
the settings of the energy
valve.
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Web View Settings
Application
Valve Size
. DN65—DN1SO
. This section should not be changed since it corresponds to the size of the valve.
Only to be used when replacing an actuator with a non configured one out of
the box.
Installation Posi:or
. Select this option based on the actual installation of the valve
‘ <- Valve installed on the return pipe of the coil
. -> Valve installed on the supply pipe ai the coil
Media
. Select the type of media used: []
. Wa:er
. Monoethenglycol
. 1.2 PoIyprap1englycol
Concentration cf Frost Mite
. Define the concentration of frost additive or glycol in the media:
. Valid Range 0-60%
Cable Lenth Remote Temp. Sensor (T21
. The Energy Valve leaves the factory with a 10 neter cable If the cable has to be cut it can only be cut in the following
length Please configure the length on the WEBview:
. 1.5-lOMeers
User
Language Power
. E)eutsch • W
. nglish (Default) • kW _______
Tencerature • BTU/b
, 9 (Default) • kBTLI/h (Default)
. • Ton
Eic Enerv
. M3/h • kWIh
. Vs • MW/li
. Vmin • kBTU (Default)
. Vh • Ton/h
. GPM (Default)
IOO-5431I USA
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0% Range O-60 % 0%
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Web View Settings
Configuration Control Funct.
Conrol Mode
‘ Pos. control
‘ On this mode the valve will oçerate as a pressure dependent valve
similar to a CCV or a globe valve
. Flow control
. On this mode the valve will work as a pressure independent valve similar
to an ePIV
Range Control Signa
. o3—1OVDC
. 2—1OVDCJefaulj
Inver Control Signa
. NO Norrrally Openi
. NC (Nornally Closed)- De’aut
Control Signal Characteristic
. Equal percentage (default): use this mode when controlling a heating or cooling oeil
. Linear: Use this node when contlling any device different than heating or cooling coi[
Configuration Limiting Funct.
Control saqnal characlenstic
equal peicentage Wr
Umhno Function Status
. None: Select this option to disable the Delta T manager algorithm
. Delta T: Select this option to eabIe the Delta T rnaagr algorithm
Limit
. This section defines the Delta T setpoint
. Valid Range 736DF (absolute)
. If valve is entered outside valid range. Delta T Manager will not operate
. This is only valid i the Delta T manager is enabled.
Minimum Flow ‘or Pressure Independent Mode
Delta T
12.0 ¥
Range
7- 36W
12.0 W
O%otVniax
Range
30-100%
1%
0%
Range
30.100%
0%
. When the valve is working in Pressure Independent mode this property will prevent the Delta T manager to get active below
This f low
. Valid Range: 30-100% of Vnom
. This is only valid if the DeltaT manager is enabled.
Minimum Valve Angle for Posbon Control
. When the valve is working in pressure dependent mode this property will prevent the Delta T manager to get active below this
valve position
. Valid Range: 30-100% of valve position
. This is only valid if the Delta T manager is enabled.
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Web View Settings
A
BELIMO
Configuration Flow
Maxinum Flow Vmax 1% & Vnoml
. This is a se: value based on the cdl GPM capacit,.ç change this value to fit the
coil size.
• Valid Range 30-100% of Vnom
. Vnom: is the nominal flow of the valve or its high flow limit
Cade Disc lay Scaling
. Code required to be able to rescale the flow feedback, please contact Belirno
tech support for deails
Current Row
. This is used to match the flow feedback signal with the balancer’s external flow
meter neasuremen:.
. When performing a flow feedback rescaling, follow this procedure:
‘ Override the Valve ta Vrriax and wait for the flow to be stable
. Measure the flow with an external flow meter
,
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42
nl
o
‘nl
o
3170 GP!4
Range 30-100% 100%
0 1)
-1145 GPM error
new 0.0 GPM Factory 
. Qn me new box enter a flow value to match the flow feedback with the balancers measured flow
. Release the override and then override the valve again to the new Vmax.
. The flow feedback and the external measured flow should match. if not please repeat the procedure.
. Rescale/factory: shows if the feedback has being scaled or not. Rescale is scaled: Factory is not. If me flow feedback is too tar from
measurement please verify that the flow eedback has not being scaled. since this ca introduce errors.
Configuration Temperature Sensor
. This is used to ignore Power/Energy calculaions below this value.
. Valid Range 0°F - 3.6°F
. 0°F Default
. Normally used for troubleshooting
Configuration temperature
Ignore de4ta T smalle Iban
00 ¥ Range 0-3.6’F 0.07
e
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. Valve Positon
Range Feedback Signal
‘ 0-10 VDC efault)
. 0.5-1OVDC
‘ 2-1OVDC
Se: Maximum
. lo adjust the Analog range to a certain measurement range resolubon
S’s: Minimum criLy for Ti. T2:
. 32F as O VDC but if there is a heating applica:ion: may need o lift O VDC to 1 22F to have a
beter resolution for the temperature feedback
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Configuration Feedback Funct.
Feedback Infomiation
. :Y (Default’
. Power
. T Supply
. T Return
. JetaT
Configuration feedback fund
Feelbacì cf ormtIoi,
Rang. feedbacl sIgnal
0.10V - -;.-
Sel ma’
3170 GPM
Range 951.3170 0 GPM
00 OPU
Range 00_00 O GPM
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Identities current operation
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Date and Time Date & Time Settings
Configure local time zones LoCal Client
. . . ,, Thne 11:2227
Click Synchronize lime to
Date 10.02 2012
match the compuer connec:ed to
the actuator Tknezone GMT+-5
Remote Node
Tkne 1722-09
Date 10022012
Tbiezone. CET L!T E]
[Syncivoilze Thne j Change TimeeJ
NTP Server (optional)
• Local RTC
Time Serrer
IP Mdess
.$ub.M]
IP Settings Network Conhgur.tlon
No,* Addis. Netwoek Mask
Conrioure DHCPIZe.oconl
e DHCP
e NetworkProtocol HoMdress 192168010 NŒkMW,Ç5,%,ç0 Gaewa,ì,€soi
e Bel imo cannot recover IP •
address ¡f changed
Version Information
Version Info F!l?-%
Displays current software versior Ccre Rw.tn*
TYP coin Nan. 
W,qlon 1220  20120116
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Web View
Data Logging
Data Extract
. Select time rane for exporing daa to .csv format
. Data can be directty inported into Excel aaysis tool
. Short term da2 ¡s captured every 30 seconds
. Long tern data is captured every 2 hours
Data Logging
Filetype
. Short Term Storage (7 Days uncompressed)
Long Term Storage (Compressed)
Download] [ Erase Data Log
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Define
. Configure Protocol
. Configure P and Device settings
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Connecting to the Actuator
. Using Windows 7, access :he
‘ork and In:emet Set: ngs
from the control pane]
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Connecting to the Actuator
. Change adapter settings
‘ Change local area connection
U14C
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Access the IP Address
. Select Internet Protocol
Version 4 (TCPI1Pv4
. Open the Properties window
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Change the IP Address
. Select Use the following IP address
‘ :ntEr IP Address shown on tue nght
‘ lit the Tab key and the Subnet
mask will populate
‘ Click OK
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Access the Actuator
. Open Internet Explorer and
en:er te following address:
httpl/1 92.168.0.1 Œ8080/index.htrnl
‘ 192168.10.10 is the standard
IP-Address of The k:uator
. Access to :he ac:uator is protected by
the user name and passworc
. 3elino cannot recover IP
address ¡f changed
Energy Valve
Web View
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Login and User Access
. 3 User Name choices having specific
ead/write access
Username: Guest
Passwoïi: guest
rnntenance J
belimo
achnin
Contact
flelimoThch
Web View Page
Dashboard
Overview
Override. Live Trend
Settings
Status
Date and Time SettinQs
IP Sat ngs
Verson Info
Data Loqginq
BAcnetiMP Settings
Read’
Read
Reaa
Read
Read
-
.
-
Reac
View
Read’
Read I Wnte
Read I Wrte
Read
Read / Wrte
Read
Read
ReacT
Read
View
Read’
Read I Write
Read / Write
Read I Write
Read / Write
Read I Write
Read / Write
Read’
Read I Write
Read / Write
Nc Write turctoi, avalabe
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BACnet Protocol Implementation Contormance statement BELIMO
Date: January 9, 2012
Vendor Name: BELIMO Automation AG
Product Name: P..W.. EV-BAC
Product Model Number: N/A
Application Sottware Version: 1.10.1 Firmware Revision: 1.0.2 BACnet Protocol Revision: 1.4
Product Description:
The device is a characterzed control valve (CCV) veTh adjustable flow rate sensor-operatec flow convoi arid monitohng of oo’ver and erergy The
set-point, configuraton oarameters and feedback values are communicated via BACnetIIP or BACnet MSTf P.
The corrrnissonirig of me calce (BACret Device Address, IP Address sen rigs. Foreign Device settings, MSTP) is done va me integrated web-server
BACnet Standardized Device Profile (Annex L):
D BACriet Operator Workstaton (B-OWS)
D BACnet Advanced Operator Workstation B-AWS)
D BACriet Operator Display (B-00)
D BACnet Building controller (S-BC1
[J BACnet Advanced Aoplication Controller (8-MC)
0 BACriet Apfricaton Specic Conroler (B-ASC)
D BACnet Smart Sensor (8-SS)
D BACnet Smart Actuator (B-$3
List all BACnet Interoperability Building Blocks Supported (Annex K):
Data Snanng - ReacPrcperty-B (US-kF-8;
Data Sharing - ReadPropertyMultple-B (DS-RPM-B)
Data Sharing - WreProperty-B (DS-WP-B:
Device Management - DynamicOeviceBinding-B (0M-0DB-B)
Device Management - DynamicobjectBinding-B (DM-DOB-Bj
Device Management - DevicecommuncaflonContro -B (DM-DCC-B;
10054311fl1 USA
Segmentation Capability:
D Able to transmit segmented messages
D Able to receive segmented messages
Standard Object Types Supported:
Object-Type Suoportec
Window Size
Window Size
Dynamically
Creataole
Dynamically
Deetable
Optional Properties Supported
Writable Propertes
Anaog Input
0
D
D
Descriptor
Anaog Dutpu:
O
D
D
Descriptor
resert_Valte
Aiag Vaije
0
D
D
Descriptor
Dresert ValLe
Descriptor
Active_Text
B nary Value
0
D
D
lnactrve_Text
Relinquish_Default
Pnonty Array
Dresent Value
Object ldentlier
Object_Name
Device
0
D
D
Descriptor
APDU_Timeout
Number_Of_APDU_Retnes
Mult-state Vate
0
D
D
e
¿
E
€4
‘u
5
s
I
g
&
u
d
D
Descriptor
State_Text
Relinquish_Default
Priority_Array
Zresent Value
Mult-state Outp’ut
D
C
Descriptor
State Text
Relinquish_Default
Pnonty_Array
resent_VaJue
14
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BELl MO BACnet Protocol Implementation Conformance Statement
Data Link Layer Options:
E BACnet IP. (Annex J)
E BACnet IP, (Annex J), Foreign Device
C Iso 8802-3, Ethernet (Clause 7)
C ATA 8781. 2.5 Mb. ARCNET Cl 8
C ATA 878.1, EIA-485 ARCNET (Clause 8), baud rate(s) ___________
E MS/i? master (Clause 9), caud rate(s): 115K.76.8K. 38.4K.19.21Ç9.6K
C MSJTP slave (Cause 9). baud rate(s): ___________
C Point-To-Porn. EIA 232 (Clause 10). baud rate(s): ____________
C Point-To-Pont modem, (Clause 10), baud rate(s): ______
C LonTalk, (Cause 11), medium: _______
C BACnetJZig Bee (ANNEX 
Device Address Binding:
Is statc device o’ ncing supported? (This is currertly necessary Ici’ two-way communication with MS/i? sLaves and certan ether devices.)
C ves E i’o
Networking Options:
D Router, Clause 6 - List all routing configurations. eg.. ARCNET-Ettiemet. Ethernet-MSÍTP, etc.
D Annex H. BACnet Tunneling Rcuter over IP
C BACneIJIP Bi’oadcast Management Device (BBMD)
Does the BBMD support reg istratons by Foreign Devices? C Yes D No
Does the BEMD support netvork address translaton? C Yes C No
Character Sets Supported:
E ISO 10646 (UTF-8) D IBM/Microsoft DBCS D ISO 8859-1
C ISO 10646 (IJCS-2) C 50 10646 (UCS-4,i C JS X 0208
Supported BACoet Objects:
Relative Positon in %
Abso ute Poson in
Relative Flow in % _____________ ___________________________
Absolute Flow in L!min _____________ ___________________________
Absoute Flow in m3M
Absolute Flow in gpm ____________ ________________________
Temperature  (rrnote) En C
°F
LII Temperature 2 (enbedj ii ‘C
4126
iëmperatjre 2 nbe&e in t
Deta Temperature in °C
Delta Temperature in °F
Power in l
A135 Power in kBTUJI1
4131
Cooling Energy in Kwh
4136
Cooling Energy in RBTU
4132
Heatng Energy in 4Nt
4137
Heating Energy in &TL
r
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AO
Setpoint Relatve in %
MOl
DverrdeContro
1 - None/Auto
2 - Caen
3 - Close
4- Vmax
5 -Vnom
6—Stop
AV100
Vmax: Flow Limlt in %
Mvi 00
Control Mode
1 - Positon Control
2 - Flow Control
iœ
DeftaT limitation
0ff - Disabled
On - Enabled
“
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‘Application Software Version: 1.10.1
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Operating Instructions
ZTH-2

The ZTH-2 is a tool created to easily adapt
the flow settings for the Energy Valve in
the field. It directly connects to the Belimo
actuator.

CCONNECTION PROCESS:

o
BELIMO

Technical Information

Supaly 24VACIDC
Commurication P
Used wih actuaor ypes | ARB2:
sRB2:
AR, GRE Series
Use ne nterface on th top of the zctuator.
Quartertum o lock n place. Connect he
otner end o th cable ino the ZTH-2. The
actuator must be poweres for e ZTH-2
o function (Leave il ofthe wies o the
actustor nstalled)
RE-PROGRAMMING PROCESS:
Iniial Screen Sereen1

Wihen connected the display il show *Startup Progress” tis
process vl take aporoximately 4.5 minutes

StartEnergy Valve process by pressing the down arro.
e firs screen displays setpoint relatvz in % (SoRe).
Press the down arrow o advance.
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Function

A Advances through the displays.
-+~ Changes tne reac, write parameters
0K Saves the hange.

Operating Instructions

ZTH-2

Wove through the cisplays. Tne crart below shows the
complete st

ZTH-2 SETTINGS

Settings Capabitty

Reatve Setport n % Read cnly
Relate Positon n % Read only
Relatve Flow n Read only
Absolsie Flow in GPM, Umin or Read only
Temperature 1 fremote) n °F or °G Read only
Temperature 2 fembedded) n °F or °C [Reeg ony
Dete Temperature in °F or °C Read only
Power in ki or KBTUMN Read cnly
Coolig Energy n Kivh or KBTU Read only
Heating Energy n KW or KBTU [Readorly
Overrce Read/Wite
et Pont Postion Overrde n % Read/Wite
Mod (control sgnel Resd/Wite

Mode Y Invert (cortrol signal)

Vmaxin %
Display Scaling Code. ReadWite
Display Scaling Value Flow Ref Meas n GPM | ReadVirite
Display Scaling Trigger ReadWite
Control Mode Read\Wrte

Detta T Limit (enable/isable]

ReadWite

Energy Valve Instaliation Pos.

ReadWite
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Calibration Instructi <4
e one BELIMO

RESCALING PROCEDURE OVERVIEW

During flow verificaion i 5 possible o have a diferent reading from an externl calibrate flow measuring nstrument compared to
the flow feedback received from the Energy Valve sensor. The ZTH-2 can be used 0 escale he Energy Vaive feedback sional fo maten the
reating ffom the extrnal calbrated nstrument.

Example
Vaie Configuraton: Vnom: 127 GPM (Waximum capacty of the valve)
Vimax 110 GPM (Col size, the valve snould already be configured for tis setting pror this procedurs).

During flow verificaton the vaveis overridden from the DOC contrallrto s maximum GPM (10VIDC, Vmax: 110 GPM). Use the ZTH-2
toveriy the flow, fo this sxample i should b 110 GP. fth vaive position is 1005 and th flow s ot achieve, th flow must be

increased from the pump.

Usingan externalcabated instrument measure flow and compare it 0 the ZT-2 reading.For tns scenario lts say tha th Instrument reacing
is 120 GPI. Based on ths reading the Enerqy Valve needs to be rescaled fo rflec the same value measured by he external nstrument,

CALIBRATION INSTRUCTIONS

Step 1 Rescaling the Valve
Using the ZTH-2 scroll dowin tthe Overrie seitng, overrde th val fo Vmas (100%). by selecting overrde and seleting OKC (Fig. 1)
Viaitfo e lowto stabiizethen compare measurament o the exisral cal brates nsirument

Using the ZTH-2 scrol o the DspS Cose (Display scaing code) seting and ener cods 1234 i he code s not present.(Fig. 2]

Seroll down to DspSc. Fiuetlieas (Disply Scaling Value Flow Reference Hieasurement) ths il b the value o match o he external
calirated nstrument. Change the DsSpSe. FvefMeas value to mateh the reading of the externalcalorated instrument uhich i the.

‘xample zbove s 120 GPM.(Fig. 3)

5. Soroll down o DspSc Trigger (Display

ing Trigger) and set o on.(Fig. 4)

Figure 1 Figue 2

Figure Figure 4

Step 2 Verifcation

+ Using the ZTH-2 sroll up totne Overrd setting, and select he auto setting o releass the Vimax overide.

+ Override the valve again to Vmax (100%) 1o verifyon the Absalutz flow sefting on the ZTH-2 that the iow and external caltorated
nstrument match 1 not repeat steps 2and 3.

+ Ifthe flow matches using the ZTH-2 scroll up o the Overide stting, and seect the au setting to release the Vimax overrde.

Note e DDC signal vl e 0 b re-scaled by the operator bzsed o1 the nis value for Vimax.
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Functionality Comparison
Weh View, BACnet, ZTH-2

Value Web View BACnet ZTH-
Reiatie Position in % ReadOnly | ResdOny | ResdOny
Absolute Position in © ReadOnly | ReadOny | ResdOny
Relative Flow in ReadOnly | ResdOny | ResdOny
Absolute Fiow in Umn ReadOnly | ResdOny | ResdOny
Absolute Fiow in ma/m ReadOnly | ReadOny | ResdOny
Absolute Fiow in gorm ReadOrly | ReadOny | ReadOny
Temperature 1 [emote) in °C. ReadOnly | ReadOny | ResdOny
Temperature 1 [emote) n °F ReadOnly | ResdOny | ResdOny
Temperature 2 (embedded) i °C ReadOnly | ResdOny | ResdOny
Temperature 2 (embedded) in °F ReadOnly | ResdOny | ResdOny
Defta Temperature n °C Read Only | Read Ony NA
ta Termperature 1 °F Read Only | Read Ony NA

Power in KV ReadOnly | ResdOny | ResdOny
Power in KBTUN ReadOnly | ResdOny | ResdOny
Cooling Energy in KA ReadOrly | ReadOny | ReadOny
Cooling Energy in KETU ReadOrly | ReadOny | ReadOny
Feating Energy in KWh ReadOrly | ReadOny | ReadOny
Heating Energy n kBTU ReadOrly | ReadOny | ResdOny
Setport Relatve n % Read/Wite | Read Ony
Overnde Control

1~ None/Auto Read/Wrte | ReadWirte

2-Open Read/Wrte | ResdWite | Resd/irte

3-Close. Read/Wrte | Read/Wite | Read/Wite

4-Vmax Read/Wrte | Read/Wite | Read/Wite

5 -Vnom Read/Wrte | ReadWirte

6-stop Read/Wrte | ResdWite | Resd/Wirite
e Flow Limitin % Read/Wrte | Read/Wite | Read/Wite
Contral Mode

1 - Positon Control Read/Wrte | ReadWirte

2 Fiow Control Read/Wrte | ReadWirte
DeftaT Lmitaton

Off - Disabled Read/Wrte | ReadWirte

On - Enaied Read/Wrte | ReadWirte
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