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Using ECM Smart Circulator Pumps in
Primary Pump Applications in Hydronic
Systems

Monday Morning Minutes | by Norm Hall, November 27,2017

Last week | featured the ECM High-Efficiency Smart Circulator
Pump used in a secondary application. This week the R.L.
Deppmann Monday Morning Minutes continues to look at the
application of ECM High-Efficiency Smart Circulator Pumps,
applied to the primary loop of a variable speed
primary-secondary hydronic heating or cooling system.

The Challenge with Primary/Secondary Systems Today

Secondary pumps serve the terminal units while the primary pump serves the boiler,
chiller, or another source of heating or cooling. Most larger secondary systems have
two-way control valves and the pump is variable speed. Often the primary pump is
constant speed to match the constant flow requirement of the boiler or chiller. Having a
system with a constant flow primary pump and a variable flow secondary pump does
introduce some challenges. Look at the diagram below and let’s assume the primary pump
is a constant flow.
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As the flow rate in the secondary loop drops below the primary flow rate, mixing occursin
the return to the boiler. This mixing will cause the boiler to turn down. Once the boiler
drops to its lowest firing rate or turndown, the boiler will start to cycle which will result in
wasted energy. The prudent designer will recognize this by selecting a properly sized boiler
as well as a number of boilers to operate. There is another issue to be concerned with and
that is temperature. Let’s look at an example.

1,000,000 X 0.9 = 900,000 BTUH output

900,000 BTUH

sox A = 00 GPM

Let’s assume we have a one million BTUH boiler with a 5:1 turndown ratio and an exact
load match in the secondary circuit with a 30°F AT system design temp of 170°F to 140°F.

What happens as the flow rate drops in the secondary circuit? As the secondary load drops,
the mixing in the common pipe raises the return temperature to the boiler. Eventually,
there could be issues with the boiler outlet temperature bouncing off the high limits.

EXAMPLE AT 50% LOAD

SUPPLY 180° F 60 GPM SUPPLY 180° F 30 GPM
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COMMONM PIPE 180" F 30 GPM

RETURM 165" F 60 GFM RETURM 150° F 30 GFM
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EXAMPLE AT 20% LOAD

SUPPLY 180° F &G0 GPM SUPPLY 180° F 12 GPM

COMMON PIPE 180° F 48 GPM

RETURN 174° F 60 GPM RETURN 150" F 12 GPM

One solution is to make the primary pump variable speed. How do you do this
inexpensively?

Using B&G Ecocirc®-XL ECM Smart Circulator Pumps in
Primary Hydronic Systems

These function in two different ways, though the application is identical: most receive a
0-10V signal from the boilers indicating what speed the boiler wants the pump to run
(Laars Vari-Prime, for example). The boiler itself is determining this speed based on the
delta T, itis sensing from Supply and Return. The other way this pump can function as a
variable primary pump s to runitindelta T mode. In delta T mode the B&G pump is using
the internal temperature sensor inside the pump, and a remote temperature sensor on the
other line. The pump will speed up and slow down to maintain the delta T that is
programmed into it. Most boiler manufacturers prefer to have control of this pump, so let’s
look at that application.

B&G Ecocirc-XL with 0-10 Vdc Signal Electrical *

The electrical diagram is the same as other applications.



Power and Control wiring Terminal Block b

connection

1x 115V or 208-230V *+=10%, 50/60Hz

+ Follow the subsequent steps:
+  Open the terminal block cover
removing the screws
+ Insert conduit fitting in %" NPT
cable gland
+ Connect the power wiring
according to the wiring diagram
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Control wiring analog signal 0-10 Vdc is wired to terminals 7 and 8.
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Terminal Description Terminal Uses
1 [#) Ground Grounding Terminal for Unit Power Connection
2 L Line in Line Terminal for Unit Power Connection
3 N Neutral In Neutral Terminal for Unit Power Connection
: N‘-‘O Fault Signal Relay Fault Indicator Relay
[} 15v 15V Terminal sensor Power Terminal
7
= z Anzlog Input 0-10vdc Analog input
9 P+ i i

External Sensor Jor Diffecential Delta P Sensor Input 4-20mA signal
10 s Pressure
11 |Start/sto
= - External Start/stop Relay Terminals for Remote Start/Stop Relay
13 T
e TJ_' External Sensor for Temperature Delta T Sensor Input KTYE3/122 Input
15 B - " T

Inputs used with BMS System ar 2 Pump Configuration if No BMS
16 A Primary RS-485 Inputs e ¥s ump Configuration i
17 GND
j: : Secondary RS-485 Inputs[Optional |  Inpute used for BMS system when 2 pump operation is used
55 e Module) Wl am
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Sequence of operation: Primary Heating/Cooling Pump (insert tag) shall be enabled by a
call for heat/cool (enabling the start-stop contacts 11-1 through a remote relay). The pump
speed shall be varied through the analog output signal from the boiler controller. The pump
shall be at full maximum speed at 10 Vdc and at minimum speed at 1.5 Vdc. The pump shall
turn off at 1.19 Vdc. Fault indication will be shown on the pump and may enable an analog
input; BMS fault indicator thought terminals 4-5 if shown in documents.

*Always read the complete installation and operation manual before beginning any work.*

Next week, the R. L. Deppmann Monday Morning Minutes will return to the secondary
circuit and look at an application where three-way valves are installed.



