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Hydronic Primary-Secondary Piping -
How Important are the Two Close Tees?

Monday Morning Minutes | by Norm Hall, November 8th, 2021

Every year we get questions about the importance of

primary-secondary piping rules around boilers and coils. Recently, |

also received a call about using a variable speed pump as the - -

temperature control device on a heating coil. Gil Carlson from Bell &
. . L. " Primary Secondary Pumping

Gossett offered this rule about primary secondary piping, “Keep the Application Manual

common pipe equal to two close tees with no more than one foot of

piping between them." How important is this rule?

{§Boll & Gossott

Primary-Secondary Piping Rule

We begin by looking at a formal definition of primary secondary from Gil Carlson in the Bell &

Gossett manual:

“When two piping circuits are

interconnected, flow in one will B V.V.V.V.VV.V.V.V.V.V.V.V.V.V, -
cause flow in the other, to a ‘ T~~~ SECONDARY PIPING———

degree depending on the

pressure drop in the piping [ L
PRIMARY PIPING COMMON PIPING

Figure 2 — BASIC PRIMARY-SECONDARY CONNECTION

common to both.”


https://bit.ly/2ZTYIPA
https://bit.ly/2ZTYIPA

Look at the simple sketch above. What if the coil and coil piping had a pressure drop of ten feet
when flowing 10 GPM? If the pressure drop in the section called “common pipe” is “0” feet, there is

no force to cause flow in the secondary. We would need a pump to cause any flow in the secondary.

AMMAMMMAMAA
| ~~~—— SECONDARY PIPING —— |

[PRIMARY PIPING ?COMMON PIPING

Figure 2 — BASIC PRIMARY-SECONDARY CONNECTION

Now look at the sketch again. | added a balance valve in the common pipe and caused ten feet of
pressure drop. Now the gauges reflect that drop. Since the entrance to the secondary piping is at
70 feet and the outlet is at 60 feet, there must be some flow rate in the secondary pipe and coil
causing ten feet of drop. Based on the example design parameters, the flow must be 10 GPM. |
caused the flow because “...to a degree depending on the pressure drop in the piping common to
both." You may be thinking, “Norm, | get it, but | do not put a balance valve in the common pipe so

what’s the deal." Another real example will help.
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Primary-Secondary Piping Example
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Real life example: Coil pump requires 100 GPM at 30 feet. The piping is 3”. The common pipe is
following the rules with two 3” branch flow tees and one foot of 3” pipe. If the pump is off, what

would the flow rate be in the coil?

Let’s start with the two branch tees and the pipe. | used the B&G system syzer and selected 3” steel
pipe for 100 GPM. Then | went to the “Length/Pressure Drop” tab and entered my meager

common pipe pieces.



Temo/Load Cv Flow/Pressure Drop  Length/Pressure Drop  NSPHa

Help with Total Equivalent Length (T.EL)™
Pipe Run 1.00| Feet

Regular 50° Elbow : Poppet Foot Valve w/ Strainer
Long Radius 90° Ebow Hinged Disc Foot Valve w/ Str

Friction Loss . g

| 23] Feet/100Femt feptn S Coon| | Pre Entrance - Proectng ||
Retum 180" Blbow Pipe Entrance - Shap Edge

Total Head Loss - . Pipe Exit - Projecting or Shamp

(ol , 1o e

Tee—MFlo«l AogeVave ||
Ball Valve
LR Check Vaive | | Q amvm'_
Swing Check Valve | | QY Gate Valve |
Giobe Vaive|
[F avadable. friction is camed from Flow/Pressure Drop Scale | [ Component #1] | No Pipe Increaser

Pipe Size™
Fow Rate

. 88888 888 88

Component #2| | No Pipe Reducer

<

."Lm Size/Flow from Flow/Pressure Drop Scale Component &3 [ | No Triple Duty Vaive -

Component 24 | | No Pump Suction Difuser

We can see that the total equivalent length is 27 feet. The pressure drop at 2.39 feet per 100 feet

will be 0.66 feet. How much flow can that cause?

The Second Affinity Law

The second pump affinity law states that the flow varies as the square of the pressure drop. This
gives the system curve we may see on variable speed pump submittals. If we look at the Cv tab in
the system syzer, we see 15 GPM if there is 0.66 feet of pressure drop. This does not seem like

much but remember, 10% of the flow will cause 50% of the heat in a hydronic coil. Obviously, the

two-way control valve will close, and the heating will cease.

In this case, there will be no flow at 0.66 feet in the common pipe. The engineer chose to put a Bell
& Gossett model 3DS-3B triple duty valve on the pump. This is a combination check, balance, and
shut-off valve. The check portion is spring loaded and will require % PSIG or about 1.1 feet to
crack open and start the flow. Therefore, at 0.66 feet of common head loss, there will be no flow in

the secondary, in this case.
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What if | Break The Rules?

Knowledge is a great thing. You can tell what will happen if you understand this blog. What if | put a
butterfly valve in the common pipe, added two elbows, and made it four feet long because that was

easy to pipe on the job? Let us see what we did.

Temp/Load Cv Flow/Pressure Drop  Length/Pressure Drop  NSPHa  Circuit Setter

Length/Pressure Drop Pipe Length {41 Help with Total Equivalent Length (TEL)™
Poe Length (TEL) 2 Feet PoeRn| 5| Fee
71.62| ke 21.53 I Reguiar 50" EBbow [ 2 | Gty  Poppet Foot Valve w/ Staner | | Gty
o Lnr\gFlacan:Ebm| | Gty Hinged Disc Foot Valve w/ S || ay
[ 23] Feet/100Feet T“"H".df“'m Reguar 45°Bbow | | @Y po Eryance - Priecing || Gy
. Retum 180'Bbow [ | QY ppe Ertrance - Shap Edge | | Qy
Total Head Loss | Ext - Projecting
171) Feat ™ Tee-LneFow| | Qy e orsham|[ |Gy
o] Bar Tee - Branch Fow| 2 | Gty fogle Vaive | | Gy
511 kPa Bal Vaive| | | Gy
Uit Check Valve | | Gty Bustedly Valve| 1 | Qey
D Swing Check Vaive || O Gate Valve| | Gty
FowRate GPM GobeVeve| | Gy
¥ avaiable, fiiction is camied from Flow/Pressure Drop Scale 7’7] [ Component #1] | No Pipe Increaser ~
s Component #2| | No Pipe Reducer v
“Lne Size/Fiow fom Fow/Presmure Orop Scale J [ Component 23] | «| | No Trple Duty Valve v
[ Component 24 [ | No Pump Suction Difuser

We can see that the pressure drop tripled. The triple duty valve will lift off it is seat and we will
have flow in the secondary. If this were a boiler system with 10 feet of pressure drop and there was
no triple duty valve, the flow in the boiler would be reduced by about 10%. That might be enough
to void the warranty on a water tube boiler. Conversely, if you have two close tees and no valves

but have to add a few feet of pipe, it will not make a significant difference. It isimportant to know

the rules.

Next week, the R. L. Deppmann Monday Morning Minutes will look at the second call | received.

Can |l use a variable speed pump to control the air temperature from the coil?



