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AGENDA

8:30-9:30 — Insights from the Field — Brad Notter
9:30-9:45 — Break

9:45-10:45 —  Optimizing Hydronic Heating — Ryan Groves
10:45-11:00 — Break

11:00-12:00 — Don’t Let Your Sh*t Back Up — Nick Tabar
12:00-1:00 — Lunch

1:00-2:00 — Water Quality Solutions — Andrew Ward
2:00-2:15 - Break

2:15-3:15 — Guide to Smart Pumps — Jason Winslow
3:15-3:30 — Break

3:30-4:30 — Decarbonization Insights — Kyle Wefing

D

DEPPMANN



UNLOCKING HYDRONIC HEATING:
INSIGHTS FROM THE FIELD

Presented by Brad Notter
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ElEEEE—— T
LDISCUSSION POINTS FOR TODAY: ‘

Closed Loop System Pressure Control & Safeties
Static Pressure — AKA Cold Fill Pressure

Point of No Pressure Change (PONPC)
 Pumping In a System

1. Pumping Away from the PONPC

2. Pumping Towards the PONPC

3. Applications of Each Method
* Primary — Secondary Piping
« Domestic Water Recirculation

Questions from the group

Unlocking Hydronic Heating: Insights from the Field
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CLOSED LOOP PRESSURE CONTROL

* All closed loop systems
must have a way to
handle the pressure
Increase due to the
thermal expansion of the
system fluid.

* An expansion tank or
compression tank is used
handle this pressure
Increase

 Needs to be selected as
part of system design

EXAMPLE OF BLADDER TANK

Unlocking Hydronic Heating: Insights from the Field
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TANK TYPES:

Gas
Water

System

Traditional Compression Tank

Charging

Connection ——

Diaphragm

System

Diaphragm
Tank
Unlocking Hydronic Heating: Insights from the Field

Charging

System / Connection

__——Bladder

Bladder

Tank D
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PROPER INSTALLATION AND USE OF TANKS

Bladder and Diaphragm Tanks

* Need air pre-charge set to the same
as the cold fill static pressure

* Need to have water side drained and
open to the atmosphere to change
pre-charge

* Need to be piped with an anti-
thermosyphon loop with a minimum
drop of 12" to prevent gravity heating
of the tank

+ Maximizes tank life by keeping the
hot and cold system water off the
bladder and diaphragm

* Pipe size to tank should be at a
minimum the same size as the system
connection on the tank

* Needs to be larger when the tank is

mounted farther from the system tie

point

Unlocking Hydronic Heating: Insights from the Field

B&G

Model 107A
High Capacity
Air Vent

B & G Pressure Reducing Valve

/ with Check

Cold
=+— Water
Fill

From
Boiler
or HX

-| B & G Triple Duty Valve
B & G Rolairtrol — |
Air Separator IJ /‘gp\e To System
B&G#7 vﬂ"_ ==
Pressure or #87 Py
Gage AirVent |

Vo

Tank Purge B&G

Suction
Valve _‘T\n ‘Diﬂuser B & G System Pump
Pre-Charging _______, |
Air Connection Lock-Shield

Valve

~~—— See Table A for
Pipe Sizing

Drain
Valve

B & G Pressured ———»
Expansion
Tank

(Series B or
Series D-Vertical)

~
[

Figure 1
Vertical Tank Installation with Rolairtrol Air Separator
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PROPER INSTALLATION AND USE OF TANKS

Compression Tanks
TYPICAL INSTALLATION DETAIL FOR FLANGED

« Need to be mounted above the air MODEL R AND AL ROLAIRTROL AIR SEPARATORS
separator

« Need to have piping from top of air
separator pitched up to tank

* Need to use special tank fittings
« B&G ATFL for 100 gal and above
+  Comes with special DT-2 Fitting

« B&G ATF Fitting for 100 gal and
below

 B&G DT-2 Drain-O-Tank Fitting
 Gauge Glass Set

* Pipe size to tank should be at a
minimum the same size as the
ATF or ATFL fitting being used

* Needs to be larger when the
tank is mounted farther from the
system

G D P el T
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CLOSED LOOP PRESSURE SAFETY DEVICE

* All closed loop systems
must have a safety device
to prevent catastrophic
failure to the system or
components of the system.

« Arelief valve is the device
that protects the system
from an over pressurization
event.

 Needs to be selected as
part of system design

Standard settings
30,45,50,75,100,125,150

Unlocking Hydronic Heating: Insights from the Field

Example of Relief Valve
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L RELIEF VALVE APPLICATIONS

Always on boilers and water ~Commonly missed

heaters. applications:

Note that all relief valves » Chilled Water Systems
installed on the same  Heat Exchangers
system need to have the — Snowmelt Systems

same set pressure!

If your relief valve set
pressure is greater than 30#

then you need to use an
ASME tank.

— Radiant Floor Systems

— Heat Recovery
Systems

Title of Presentation Will Go Here.
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COLD FILL PRESSURE / STATIC PRESSURE

45" = 3.75Ft

3.75"/
2.31PSIG / Ft
=1.62 PSIG

Display created
by Mark Fine

Pounds & Feet Relationship:

1 for water

_ 2.31 Feet
1 PSIG = ““speci f}/ Gravity

at 60 deg F

Unlocking Hydronic Heating: Insights from the Field
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PROPER COLD FILL PRESSURE

L

4 psig is enough pressure to vent
air through the manual air vents
Manual

(212 degrees and below) \ Air Vent

1 psi
30 ft =30 ft x
% / 2.31

t:13psi 30 feet

Pressure

Reducing _ — :
I 13 +4 =17 psi

o

Airtrol Tank Fitting — me

Pump (not running)

B
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HY ADD PRESSURE AT THE TOP?

Positive venting

— The needle will I-.t'
‘bounce™ and spit
water if it is not seated
positively

Unlocking Hydronic Heating: Insights from the Fietd L LCBMANN



LD FILL IS MEASURED WHERE THERE IS

I TFI-AL MTLLARUIND. s

B&G Préessurs Reducing Yalve
vt Chagck

s

BRG Model 10TA
Hegh Capscity =
dLir Fent

Sl Wiater
Fila

Frowm | |

Baoiler - i I

ar HX — |
||
| BAG Triphs
| ',-/ Dty Walve

| | To System

G Feolairgrgl —=
ar Separator

& -
BAG = L J
Suietiom

o ' B&EG Systiem Pump

BEG Pressurized -
EHII:HIHD-I’I
-an
) Figuire &
Eoriny Covartlcal) B&G Model 107A
High Capacity Alr Vent

with Rolairtrol Alr Separator
and Series "B or 07

| -l Diraira ‘“ertical Pressurized Expansicon Tank
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IT°S ALL ABOUT THE LOCATION OF THE
SYSTEM ABOVE THE TANK

{

il AL st
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BELL & GOSSETT PRVS

SIZES & PERFORMANCE

FACTORY N JUSTABLE
MODEL SETTING
NUMBER PSIG

B-38 142
B 7-12 34
B-36TU iz NF’L%-%EEAT
FB-28 P MPT

FB-38TU 2 | pTiReeAT
6 12
7 34

MFT

NFT 45

hMaximum Flows 512-6 GPM at 125 PSIG inlet Preseura,

RL '
Unlocking Hydronic Heating: Insights from the Field
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LTANK AND COLD FILL PRESSURE ISSUES ‘

We see issues with the tank pressure not being set in the
field or being set incorrectly.

— Pre-charge too high leads to no change in pressure for a large
rise in temperature then a sudden increase occurs or may pop
the relief valve prior to reaching temp design setpoint.

— Pre-charge too low leads to the tank be full prematurely and may
pop the relief valve prior to reaching temp design setpoint

— Both too low and too high will make the system think the tank is
too small.
We see issues with static cold fill pressures as well.

— Too low cold fill pressure and you will never get all of the air out
of your system

— Too high of a cold fill pressure and your relief valve may pop
prematurely prior to reaching temp design setpoint.

B
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TANK SIZING NEEDS

ltems needed for the proper tank selection are
— System minimum temperature
— System maximum temperature
— System volume and fluid type (water, EG or PG and percent)
— System minimum pressure (cold fill pressure)
— System maximum pressure (90% of relief valve setting)

We are not going to size the tank here but.....

— The initial cold fill pressure is used as part of the tank selection
criteria

— Suggestion - add the cold fill pressure, pressure reducing valve
model and tank pressure all to the expansion tank schedule

— This will take the guesswork out of the equation by the field people
and eliminate the issues on the previous page

Unlocking Hydronic Heating: Insights from the Field DEPPMANN
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OINT OF NO PRESSURE CHANGE (PONPC)

The point of no pressure change is where the
expansion tank or compression tank ties into
the system

PRE-CHARGED
TANK

AIR / NITROGEN PRE-CHARGED AIR /NITROGEN

TANK

COLD EILL TEMPERATURE AVERAGE DESIGN TEMPERATURE

B
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POINT OF NO PRESSURE CHANGE (PONPC)

In order for the pressure to change at the same
temperature.....

So for the pressure to change,
the volume of air must change

Unlocking Hydronic Heating: Insights from the Fietd L LCBMANN



ElEEEE—— T
POINT OF NO PRESSURE CHANGE (PONPC)

In order for the pressure to change at the same
temperature.....

The volume must change:
But it can’t

Unlocking Hydronic Heating: Insights from the Fietd L LCBMANN



B

Unlocking Hydronic Heating: Insights from the Field DEPPMANN



El—_—_—_ TS
REPRESENTATION OF A CLOSED HYDRONIC SYSTEM

Terminal
Unit

Pressure

Reducing Valve Air Separator

Pump

Expansion Tank -

Unlocking Hydronic Heating: Insights from the Field
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PUMP AWAY FROM ANY POINT OF NO PRESSURE
CHANGE (PONPC)

70 feet = 30 PSIG

12 + 30 =42 PSIG

o

Pump on
300 GPM at 70 feet

Unlocking Hydronic Heating: Insights from the Field

Point of no
pressure change
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PUMPING INTO OR TOWARDS THE PONPC

When we turn the
pump on is the
pressure going up
or down

Pump Off

Unlocking Hydronic Heating: Insights from the Field I
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PUMPING INTO OR TOWARDS THE PONPC

Pump on Pump On

300 GPM at 70
feet or 30 psig

| e
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IF YOU PUMP INTO OR TOWARDS

THE POINT OF NO PRESSURE CHANGE!!

...... THE SUCTION PRESSURE WILL DROP
...... YOU MAY PULL AIRINTO THE SYSTEM
...... YOU MAY TURN THE WATER INTO STEAM
...... YOU MAY DESTROY THE PUMP

...... YOU MAY HAVE AREAS WITH NO HEAT

THE SOLUTION IS.......

Unlocking Hydronic Heating: Insights from the Fietd L LCBMANN
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SOLUTION!!

Try not to pump into the point of no
pressure change!!!

Unlocking Hydronic Heating: Insights from the Fietd L LCBMANN



PUMPING TOWARDS OR AWAY FROM THE

ONPC — SPECIAL APPLICATIONS

* Primary/Secondary Boiler Piping
 Domestic Water Recirculation Loops

Unlocking Hydronic Heating: Insights from the Fietd L LCBMANN



LET'S MAKE THIS BOILER SYSTEM
PRIMARY SECONDARY

Common Pipe

Where should

Secondary pump | put the Pump?

300 GPM at 70 ft

Let’s assume our
Primary pump
Is 300 GPM at 23 feet

Remember 23 feet is 10#

Unlocking Hydronic Heating: Insights from the Fietd L LCBMANN
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PUMP OUT OF THE BOILER?




ISSUE ‘

Primary Pumping out of the boiler will reduce the
pressure at the boiler.

Design consideration: Is it a potential problem?

The pressure will increase as the system heats

Unlocking Hydronic Heating: Insights from the Fietd L LCBMANN



PUMP INTO THE BOILER

Unlocking Hydronic Heating: Insights from the Field
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LOOK AT OUR OLD EXAMPLE

L

4 psig is enough pressure to vent
air through the manual air vents
Manual

(212 degrees and below) \ Air Vent

1 psi
30 ft =30 ft x
% / 2.31

t:13psi 30 feet

Pressure

Reducing _ — :
I 13 +4 =17 psi

o

Airtrol Tank Fitting — me

Pump (not running)

B
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PUMP INTO THE BOILER — AT COLD FILL
PRESSURE

Unlocking Hydronic Heating: Insights from the Field
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PUMP INTO THE BOILER PRESSURE AT
MAXIMUM TEMPERATURE

Assumes 10 PSIG allowable pressure
Increase

Unlocking Hydronic Heating: Insights from the Field
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ISSUE

L 4

Primary Pumping into the boiler reduces the
allowable tank pressure increase at design temp

Design consideration: Did you size the tank for that
smaller pressure increase?

Assuming a 30# relief valve on the boiler and
example 1 The tank sizing is based on 17 PSIG to
27 PSIG but at 27 PSIG at the tank the boiler is at
37 PSIG

Unlocking Hydronic Heating: Insights from the Fietd  LLOBMANN



SOLUTION

Raise the boiler relief valve higher during design

— Your design does not have to use 90% of the relief valve as
maximum design pressure. Doing so will use the smallest tank
size possible.

Brad’s First Rule of Hydronics
If the expansion tank is too big — no one will know
If the expansion tank is too small — everyone will know

B
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BOILER PUMPING

L

If you pump into the boiler with the primary boiler
circ. at the top of the system
— Raise the relief setting by the primary pump head
— Size the tank normally using the lower relief valve
pressure setting
If you pump out of the boiler with the primary boiler
circ. at the top of the system

— Raise the fill setting to keep a minimum cold fill of 6
PSIG on the boiler

— AND make sure the maximum tank pressure is at
least 10% below the relief setting on the boiler

Unlocking Hydronic Heating: Insights from the Fietd  LLOBMANN



DOMESTIC WATER RECIRCULATION PUMPS —
HIGH HEAD WITH LOW WATER PRESSURE

ONE UNIT, BASIC PIPING LEGEND

AMon

| 5,
CHECK WITH LOCAL CODES AND DRDINANCES
FOR ADDITIONAL REQUIREMENTS.

ot Recirc pump
: {m 5 GPM at 70ft
= 30#

Pipe T&P % o
to Open Drain =
—]

B
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ElEEEE—— T
LDISCUSSION POINTS FOR TODAY: ‘

Closed Loop System Pressure Control & Safeties
Static Pressure — AKA Cold Fill Pressure

Point of No Pressure Change (PONPC)
 Pumping In a System

1. Pumping Away from the PONPC

2. Pumping Towards the PONPC

3. Applications of Each Method
* Primary — Secondary Piping
« Domestic Water Recirculation

Questions from the group

Unlocking Hydronic Heating: Insights from the Field
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REFERENCE MATERIALS

Bell & Gossett Pressurized Expansion Tanks IOM
— A01500

Bell & Gossett Airtrol System IOM
— s10300h

Bell & Gossett Air Management Technical Manual
— TEH-1196C
Deppmann PSI to Feet of Head Conversion & Adjustments
for Glycol Systems
— PSI to Ft Glycol Adjustments
Gil Carlson — Point of No Pressure Change Video
— Point of No Pressure Change

Title of Presentation Will Go Here. ~ LOBMANN


https://www.xylem.com/siteassets/brand/bell-amp-gossett/resources/manual/a01500k.pdf
https://www.xylem.com/siteassets/brand/bell-amp-gossett/resources/manual/s10300h.pdf
https://www.xylem.com/siteassets/brand/bell-amp-gossett/resources/manual/30547_xyl_reformat-teh-1196c-air-management_single_mmr6.pdf
https://www.deppmann.com/blog/monday-morning-minutes/centrifugal-pump-gauge-readout-corrections-hydronic-glycol-systems/
https://youtu.be/nHxhH7fYzzM?si=2pLm_ZYqe6W96OKW

THANK YOU

Ex: Brad Notter, Startup & Warranty Manager
Email: bnotter@deppmann.com
Phone: 800.589.6120 ext 1305
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AGENDA

9:30-9:45 - Break

9:45-10:45 - Optimizing Hydronic Heating — Ryan Groves
10:45-11:00 — Break

11:00-12:00 — Don’t Let Your Sh*t Back Up — Nick Tabar
12:00-1:00 — Lunch

1:00-2:00 — Water Quality Solutions — Andrew Ward
2:00-2:15 - Break

2:15-3:15 — Guide to Smart Pumps — Jason Winslow
3:15-3:30 — Break

3:30-4:30 — Decarbonization Insights — Kyle Wefing

D

DEPPMANN



TRIVIA

What is the minimum PSI that
should be added for proper air
relief at the top of the system?

DEPPMANN



OPTIMIZING HYDRONIC
HEATING SYSTEMS

THE PATH TO EFFICIENCY

ﬁ

Presented by: Ryan Groves

WWW.DEPPMANN.COM




AGENDA

« Pump curves

« Affinity laws and PLEV

« Sensor locations

« Efficient design techniques
 Maintaining system efficiency

» Decarbonization and Electrification
 Hybrid systems

*  Future of hydronics

DEPPMANN

deppmann.com | 616.330.9747



PUMP CURVES

Constant Speed Curve

Variable Speed Curve

Pump Curves
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PUMP CURVES

PUMP DUTY
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PUMP CURVES

IMPELLER
DIAMETER
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UMP CURVES

MOTOR
HORSEPOWER
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Pump Curves



UMP CURVES

PUMP
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PUMP CURVES

What if we are looking at a variable speed pump?

Pump Curves
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UMP CURVES

PUMP RPM

1155 rpm

§72 rpm
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PUMP AFFINITY LAWS

FIRST AFFINITY LAW SECOND AFFINITY LAW THIRD AFFINITY LAW

GPM1 _ RPM1 RPM1\* HEAD1 (RPM1)3 _ BHP1
GPM2  RPM2 (RPMZ) ~ HEAD2 RPM2) ~— BHP2

“Twice the speed gives twice the flow: Twice the
speed gives four times the head: Twice the speed
requires eight times the horsepower.”

Affinity Laws



MP AFFINITY LAWS

Efficiency

-
-
-

Head \ Efficiency
o

. -~ System

-

r Y
__/_ i 9 <+«—— Head Quantity at Constant
wl | F~"7° N2 RPM
'H «—— Head Quantity at Constant
N: RPM
r
3 Q ki Flow

O« N Hi N  BHPi N#
0:~N. H.~ N  BHP.~ N7

Affinity Laws



MP AFFINITY LAWS

Or N Hi N BHP:  Ni*
0: M H>» N2? BHP» N??

Efficiency

Q:=30,000GPM  Q:=7? |l AT TR fegn e
H+ = 240’ TDH Hz=?

BHP: = 2138 BHP: = ? ——=——' =

o = SO0 RPN N= = 475 RPN Or N« Hi N BHPi Ny

Q" M H> = N2? BHP> ~ N-°

Affinity Laws



L PUMP AFFINITY LAWS

IIIIII

+——— Head Quantity at Constant
Nz RPM

+—— Head Quantity at Constant
N: RPM

o '| " Flow
O« N1 Hi N2 BHP: N3
02~ M2 H> =~ N2? BHP: — N??

O« N« Hi N  BHPi N#

0: N: H:. N:*  BHP» N#

Qi = 30,000 GPM  Q:=?

H+ = 240’ TDH 2= 7

BHP: = 2138 BHP: = ?

N+ = 560 RPM Nz = 475 RPM

0= N2 x 0, => 475 % 30,000 = 25,446 GPM
1

Affinity Laws

560

» 15% Reduction




PUMP AFFINITY LAWS .

k ¥
O« N« Hi N BHP1 N
Q: N. H: N  BHP. N7 N cccccc 3

Q:=30,000GPM Q=7 H _____ e

Hs = 240’ TDH =7 N:RPM

BHP. =2138 BHPz =7 - . I— 0 =

N+ = 560 RPM Nz =475 RPM O N o N2 BEpy s
O:~ N H> = N2? BHP> ~ N-°

Q2 = ggg X 30,000 = 25,446 GPM » 15% Reduction

Hz = %’i X Hi => ggg X 240 =173 TDH » 28% Reduction

1

Affinity Laws



PUMP AFFINITY LAWS

<+—— Head Quantity at Constant
Nz RPM
<+—— Head Quantity at Constant
N: RPM

Flow

Ni? BHP:  N:?

H» ~— N??

BHP: — N?*

» 15% Reduction

» 28% Reduction

+ 39% Reduction

A
01 Ni Hi  N¢? BHP:  Ni* -
O: N: H» N2 BHP>  N»? I
Qs = 30,000 GPM Q=7 [ | -----
H. = 240’ TDH H.=?
BHP: = 2138 BHP. = ? :
N+ = 560 RPM Nz = 475 RPM o N
0: = Na
B S 475
Oz = =5 X 30,000 = 25,446 GPM
_ Ni? ___ 475
H: = lele => 56(}")(240 173 TDH
N3 4753 .
BHP:> — T X BHP: =—> 5603x2138 1,305 BHP

Affinity Laws




PLEV

Bell & Gossett “PLEV”

Part Load Efficiency Value for pumps

Based on 30% control head

PLEV Formula Weighting Factors & Water Pump Flow Rates
Weighting Pur::tl;low P:‘Tp Run Point Ef:::: :cy Oze;::isng

1% 100% A
42% 75% B
45% 50% C
12% 25% D

1
Pump PLEV =

1% 42% 45% 12%
+ - -

A

C

D

expressed in blended efficiency

Helps designers in selecting pumps that operate at the highest
efficiencies across the largest segment of the pump curve

Part Load Efficiency Value

B
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CONTROL HEAD

Control Head — The minimum pump differential that the variable speed pump
will ever produce while in operation.

50 .
GPM,.*

DP set point M
20 feet

Control Head



NSOR LOCATIONS

o s s 70% Variable Head L 30% Constant Head L
Min;;.;g:m B o Variable Head Loss, 30% Constant Head Loss

- Variable Distribution Head Loss
A
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Sensor Locations



SOR LOCATIONS

Air === \/ariable Head Loss
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SOR LOCATIONS
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NSOR LOCATIONS

10% Variable Head Loss, 90% Constant Head Loss

: Differential
M) (FT) Se ries e_1 51 0 Enargy Efficioncy Ratings: Pressure
150 Pump & Motor: PEI: 0.94 ER_: 14
Pump, Motor & Drive: PEL: 046 ER,; 62 5 EB
» 1770 RPM
125
10.5" "
i R ls
30, 100 Control
i Curve
©
: "
B : I":F“SH;M i
0 - {F1) (M) i
sof 40 12 i
> |
— a i
25 20 !
4 i
il
M
e — 0 4]
0 300 &00 200 1115“ 1.500 1,800 (GPM)
0 100 200 300 400 (MP/H)
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NSOR LOCATIONS

10% Variable Head Loss, 90% Constant Head Loss

) Differential
(M} 15;” Se ries 9“1 51 0 Energy Efficioncy Ratings: Pressure
5 Pump & Mator: PEL,: 0.94 ER: 14
Purmp, Motor & Drive: PEL,: 0.46 ER,: 62 S5EB
m 1770 RPM
125
105° Sysref??
— Pt B }?Qducrioag
L) ’
30 100 . ,0'{? Control
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®
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0 300 &00 200 1,200 1,500 1,800 (GPM)
1] 100 200 300 400 (ME/H)
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NSOR LOCATIONS

10% Variable Head Loss, 90% Constant Head Loss

NEW SPEED: 1594 RPM

M) 1:;"| Se ries e .1 5 1 0 Energy Efficiency Ratings:

Pumip & Matod: PEL, 0.94 ER: 14

Pump, Mator & Drive: PEL: .44 ER,: 62 S5EB
a0 1770 RPM
125

100

i
m

Total Hea

A

300 400

o 300 ] 1,200 1,50 1,800
200
Capacity

Differential
Pressure

NPSHr
(Fr) (M)

40 12

] 0

(GPM)

(M*H)

Sensor Locations



NSOR LOCATIONS

10% Variable Head Loss, 90% Constant Head Loss

) Differential
(M) 1:;” Se ries e _1 5 1 0 Energy Effichency Ratings: Pressure
5 uimp & Motor: PEL,: 0.94 ER..: 14
:-..r..n_:.:.'n.z. & :::- PEL, Ian.'« ER,: 62 5EB
. 1770 RPM
125
SYSfe

Speed
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(Turndown)

=
1580 RPM i
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40 _ 42 i
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— 8 !
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1
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0 0

0 300 400 1,200 1,500 1,800 com)

0 100 200 300 400 (MY/H)
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NSOR LOCATIONS

70% Variable Head Loss, 30% Constant Head Loss

_ Differential
(M) (FT) Se"es 9-1 51 0 Energy EMicioncy Ratings Pressure
150 Pump & Motor: PEL, 094 ER_: 14
Pump, Motor & Drive: PEL: 0.46 ER,,: 62 S5EB
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NSOR LOCATIONS

1

70% Variable Head Loss, 30% Constant Head Loss i

; Differential i

M}y (FT) Series e-1510 Energy EMclency Rutings Pressure R
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ENSOR LOCATIONS

70% Variable Head Loss, 30% Constant Head Loss

NEW SPEED: 1404 RPM
1 ) Differential
(M) 1;?’ Senes e-1 51 0 Energy Efficiency Ratings: o Pressure
Pump & Motor: PEL_:0.94 ER_.:14
Pum:: Mbotor & Drive: PEL: 0.46 ER,: 62 5EB
40 1770 RPM
10.5" e
Lora 8 n !
= 4 100 ~— Control ' !
'Wl I
Reduction | === ol i
(Turndown) o . |
= ” i
o 20 NPSHr i
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i
10 8 !
e Lo ke 20 !
I
Minimum Bes 4 .
Control Head '8 l
(24) 0o 0
0 300 600 m 1,200 1,500 1800 comy
0 100 200 300 400 (M2/H)
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NSOR LOCATIONS

70% Variable Head Loss, 30% Constant Head Loss

_ Differential
(M) (FT) Se”es e-" 51 G Enargy Eicioncy Ratings Pressure
150 Pump & Motor: PEL,: 0.94 ER,: 14
Pump. Motor & Drive: PEL: 046 ER, : 62 SEB
a0 1770 RPM
125
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. Re, m /
Control
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(Ft) (M)

40 12
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l 20
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Control Head ' l
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0 300 &00 0 m 1,200 1,500 1,800 (GPM)
0 100 200 300 400 {MA/H)
Capacity

Sensor Locations



NSOR LOCATIONS

70% Variable Head Loss, 30% Constant Head Loss

_ Differential
(M) (FT) Se”es e-" 51 G Enargy Eicioncy Ratings Pressure
150 Pump & Motor: PEL,: 0.94 ER,: 14
Pump. Motor & Drive: PEL: 046 ER, : 62 SEB
a0 1770 RPM
125
Sysze 3
: Re, m /
Control
Curve
NPSHr
(Ft) (M)
40 12
1100 RPM = syl .
l 20
Minimum 4
Control Head l

(24) 1 1 s o

0 300 &00 0 m 1,200 1,500 1,800 (GPM)

0 100 200 300 400 {MA/H)

Sensor Locations



CONSTANT VS. VARIABLE

Oversized Constant Speed Pump

225 GPM 578 GPM 705 GPM 825 GPM 978 GPM 1115 GPM
108’ Head 104’ Head 101" Head 97’ Head 89’ Head 80’ Head
14.5 BHP 21.7 BHP 23.4 BHP 24.6 BHP 26.0 BHP 26.8 BHP
225 GPM 578 GPM 705 GPM 825 GPM 978 GPM 1115 GPM
26’ Head 39" Head 45 Head 55" Head 67’ Head 80’ Head
2.3BHP 6.8 BHP 9.7 BHP 13.3 BHP 19.3 BHP 26.8 BHP

Right Sized Pumps

Right sized Variable Speed Pump




Q =500 gpm x AF
Where :

EFFICIENT DESIGN 20— Aunite e soncrson

gpm =Flow rate ingallons per minute

At =Temperature difference across the element in“F

Accurate Head Estimation Differential Pressure Sensor Placement

» Allows for more efficient pump selections * Minimizes constant head loss in system

« Keeps pump operating where it was designed « Maximizes variable head loss in system

* Minimizes throttling * Lowers control head needed

Increasing Boiler AT Decreasing Boiler Loads

« Decreased system flow + Keep fire rates low when possible

» Decreased friction losses in piping « Share loads between multiple units instead of

» Decreased pumping power required keeping only one unit operating at higher fire rate
« Allows for condensing in some cases » Increases overall boiler plant efficiency

* More condensing = less energy wasted

Efficient Design Considerations



Head - ft

NPSHr - ft

FICIENT DESIGN

S,
275 | ys35e -

Design Duty Point
< 900 GPM
< 125 Feet

End of Curve Selections

1000

1100 1200 1200 1400

1500

T80 USgpm



Design Duty Point Actual Duty Point

FICIENT DESIGN SO0 SRl * 900 S

125 Feet 75 Feet

275 | 15354 Wn ~ oy J ~

Head - ft

NPSHr - ft

100 200 300 400 500 &00 TOD 200 E: ] 1000 1100 1200 1200 1400 1500 T80 USgpm

End of Curve Selections



Design Duty Point Actual Duty Poin

FICIENT DESIGN 900 GPI 300 G

< 125 Feet

Head - ft

{/
e
e

%
rs

Y

0 hp

NPSHr - ft
&

100 200 300 400 500 &00 TOD 200 E: ] 1000 1100 1200 1200 1400 1500 T80 USgpm

End of Curve Selections



FFICIENT DESIGN

Boiler Sequencing
* Increased system turndown to maximize operating efficiency -
+ Keeps fire rate low for better operating efficiency o —

Manager On On On Off ot off

BST System Parameters Boiler Parameters
* BST mode * BST header temp * Comm addr * Fire rate out
* BST setpoint * BST outdoor temp * Unit Status * Boiler Isolation Valve State
¢ BST auto master * BST fire rate output ® Fault status + Network remote setpoint
¢ BST Unit outlet temp * BST Unit Ignited * Outlet temp * Run cycles
¢ BST num units enabled * BST Active Setpoint  Inlet temp * Run hours
* BST units faulted * Next turn on fire rate * Exhaust temp * O, Level
* ManagerUnit Address * BST setpoint mode * Air temp

* Flame strength

B

Efficient Design DEPPMANN



EFFICIENT DESIGN

L i
T T T T |

OFF OFF OFF OFF OFF OFF

#1
Manager Client Client Client Client Client

Citent Dosior AERco U

DEPPMANN



EFFICIENT DESIGN

OFF

#1
Manager

Lag

Efficient Design

OFF

#2
Client

Lag

ON

#3
Client

Lead

|

1st to Fire
Max Fire Rate = 50%

OFF

#4
Client

Lag

OFF

#5
Client

Lag

OFF

#6
Client

Lag

’RERCO U

DEPPMANN



EFFICIENT DESIGN

OFF ON ON OFF OFF OFF

#1 #2 #3 #4 #5 #6
Manager Client Client Client Client Client
Lag Lag Lead Lag Lag Lag
l 1t to Fire
Max Fire Rate = 50%
2 to Fire

Max Fire Rate = 50%

ciiont Desian UAerco U

DEPPMANN



EFFICIENT DESIGN

OFF
#1 #2 #3 #4
Manager Client Client Client
Lag Lag Lead Lag
l 1st to Fire
Max Fire Rate = 50%
2n to Fire
Max Fire Rate = 50%

3rd to Fire
Max Fire Rate = 50%

Efficient Design

OFF

#5
Client

Lag

OFF

#6
Client

Lag

’RERCO U

DEPPMANN
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MAINTAINING EFFICIENCY

.‘-“

02 Trim

O, Sensor

02 outofrange

/ 02 UpperLimit

02 Range (Trim tries to bring 02 levelin this range)
Yo

02 Tanget

\\ * 02 Loweer Limit
Trim begins when 02 goes out ofthis ange

(RERCO U

DEPPMANN



AERtrim

MAI N TAI N I N G E F F I C I E N CY g:\t?saér?ezr;a;:fd lowers operational costs

* Reduces unscheduled maintenance
* Decreases emissions

_ Too Little O;
| : - Possible flame loss and
. other faults
- Increased emissions
- Additional unscheduled

gl
1)

o2t RERCO U

DEPPMANN



AERtrim

MAI N TAI N I N G E F F I C I E N CY (S)af\)\t/i;nsaér?ezrlg(jayzl:d lowers operational costs

* Reduces unscheduled maintenance
e Decreases emissions

Too Much O,

- - Lower dew point

I ‘ ks - Smaller condensing zone
‘3 ’ ; —_—_— - Less condensation

|

e
-
L

-

AL :| 90% Efficiency
B

118° Dew Point

o2t RERCO U

DEPPMANN



AERtrim

MAI N TAI N I N G E F F I C I E N CY (S)af\)\t/i;nsaér?ezrlg(jayzl:d lowers operational costs

* Reduces unscheduled maintenance
e Decreases emissions

Optimal O; Levels

- Higher dew point

- Larger condensing zone
- Maximum efficiency

- Greater savings

A
i

Condensing Zone
95% Efficiency
130° Dew Point

— T ]

o2t RERCO U

DEPPMANN



02 Trim

INTAINING EFFICIENCY

Q_f C_C)2 Dew Point
3.0% 10.0% 133°F
4.0% 9.5% 131"
5.0% 9.0% 130°F
6.0% 8.4% 128°F
7.0% 7.9% 123F
8.0% 7.3% 122°F
9.0% 6.7% 118°F
10.0% 6.2% 116°F
11.0% 5.6% 113°F

Data provided by Thermal Solutions

B

DEPPMANN



02 Trim

INTAINING EFFICIENCY

o’ c0’ |Dew Point
3.0% 10.0% 133°F
4.0% 9.5% 131°F
5.0% 9.0% 130°F
6.0% 8.4% 128°F
7.0% 7.9% 123°F
8.0% 7.3% 122°F
9.0% 6.7% 118°F
10.0% 6.2% 116°F
11.0% 5.6% 113°F

Data provided by Thermal Solutions

B
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02 Trim

INTAINING EFFICIENCY

o’ c0’ |Dew Point
3.0% 10.0% 133°F
4.0% 9.5% 131°F
5.0% 9.0% 130°F
6.0% 8.4% 128°F
7.0% 7.9% 123°F
8.0% 7.3% 122°F
9.0% 6.7% 118°F
10.0% 6.2% 116°F
11.0% 5.6% 113°F

Data provided by Thermal Solutions
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02 Trim

INTAINING EFFICIENCY

o’ c0’ |Dew Point
3.0% 10.0% 133°F
4.0% 9.5% 131°F
5.0% 9.0% 130°F
6.0% 8.4% 128°F
7.0% 7.9% 123°F
8.0% 7.3% 122°F
9.0% 6.7% 118°F
10.0% 6.2% 116°F
11.0% 5.6% 113°F

Data provided by Thermal Solutions
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02 Trim

INTAINING EFFICIENCY

o’ c0’ |Dew Point
3.0% 10.0% 133°F
4.0% 9.5% 131°F
5.0% 9.0% 130°F
6.0% 8.4% 128°F
7.0% 7.9% 123°F
8.0% 7.3% 122°F
9.0% 6.7% 118°F
10.0% 6.2% 16°
11.0% 5.6% 113°F

Data provided by Thermal Solutions

B
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‘AINING EFFICIENCY .
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AINTAINING EFFICIENCY

ingle Return
Single Returns Dual Return Water Connections

* Improves overall thermal efficiency by up to 7%
* Great with multiple return water temperatures
Different water temperatures are forced to 1. « Saves energy

blend creating a smaller Condensing Zone

in the heat exchanger

=35 2

.

Condensing Zone
88% efficiency

B

Maintaining Efficiency DEPPMANN



AINTAINING EFFICIENCY

Dual Returns
Dual Return Water Connections

* Improves overall thermal efficiency by up to 7%
* Great with multiple return water temperatures
Cooler water enters into Benchmark's = « Saves energy
lower return, creating a larger -
Condensing Zone enhancing efficiency
up to an additional 7%)!

— A

Condensing Zone
95% efficiency

B

Maintaining Efficiency DEPPMANN



DECARBONIZATION

Decarbonization
* Reducing the amount of carbon dioxide occurring as a result of

power generation and consumption

Decarbonization

Total estimated U.S. emissions in 2022 =
6,343.2 million metric tons of carbon-dioxide equivalent

Commercial

Transportation

Residential

10.5%

20.5%

Industry Agriculture

\1
U.5. territories 0.4%

16%
OFFICE

EQUIPMENT COMMERCIAL

ENERGY USE

8%
3°¢y (?THER
LIG HTI‘N’G 9%

WATER
HEATING

B

DEPPMANN



DECARBONIZATION

L

Decarbonization
* Reducing the amount of carbon dioxide occurring as a result of

power generation and consumption

Electrification
* Replacing technologies that use fossil fuels with alternative

technologies that run on electricity ideally generated from

renewable resources.

Decarbonization

Total estimated U.S. emissions in 2022 =
6,343.2 million metric tons of carbon-dioxide equivalent

Commercial

Transportation

Residential

10.5%

20.5%

Industry Agriculture

\‘
U.5. territories 0.4%

16%
OFFICE

] COMMERCIAL

ENERGY USE

8%
3°¢y (?THER
LIGHTI‘N’G 9% "

WATER
HEATING

B

DEPPMANN
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DECARBONIZATION

Total estimated U.S. emissions in 2022 =
6,343.2 million metric tons of carbon-dioxide equivalent

Decarbonization
* Reducing the amount of carbon dioxide occurring as a result of

Commercial

Transportation
power generation and consumption

Residential
Electrification
* Replacing technologies that use fossil fuels with alternative
. o . 105%
technologies that run on electricity ideally generated from 29.5% \
Industry : \ Agriculture
renewable resources. b

U.5. territories 0.4%

Impacts of Decarbonization
«  Commercial buildings account for 16 percent of carbon emissions in

the United States 16%

OFFICE

+  Decarbonization will impact all territories over time COMMERCIAL
ENERGY USE

« It will take years for the infrastructure to sustainably deliver the

electricity required LIGHTING

HEATING

Decarbonization DEPPMANN



DECARBONIZATION

Total estimated U.S. emissions in 2022 =
6,343.2 million metric tons of carbon-dioxide equivalent

15.8%

Decarbonization
* Reducing the amount of carbon dioxide occurring as a result of

Commercial

Transportation

power generation and consumption

Residential
Electrification
* Replacing technologies that use fossil fuels with alternative
. o . 105%
technologies that run on electricity ideally generated from 29.5% \
Industry : \ Agriculture
renewable resources. b

U.5. territories 0.4%

Impacts of Decarbonization
«  Commercial buildings account for 16 percent of carbon emissions in

the United States 16%

OFFICE

+  Decarbonization will impact all territories over time COMMERCIAL
ENERGY USE

« It will take years for the infrastructure to sustainably deliver the

electricity required LIGHTING

HEATING

Decarbonization DEPPMANN



ELECTRIFICATION

There are more than 70 cities in the United States that have adopted regulations

requiring or incentivizing all-electric building construction. war+ 2024 0o:a7

House passes natural gas ban, despite strained energy grid
January 23, 2024

Despite pleas asking customers to turn down their thermostats to reduce strain on the energy grid during
the state’s frigid cold snap earlier this month, Washington moved another step closer to banning natural
gas today.

N.Y. ditches gas stoves, fossil fuels in new
buildings in first statewide ban in U.S.

The state ban on gas in new buildings could face legal challenges, but it marks a milestone in the energy transition
sought by climate activists

. Natural Gas Ban Enacted Gov. Inslee signs controversial
| decarbonization bill

Published Morch 29,2024 10380m POT | News | FOX13Seorie | b

‘ Natural Gas Ban Proposed

s OLYMPIA, Wash. - A bill that will eventually ban the use of natural gas in
. Natural Gas Bans PrOhlblted Washington has passed state legislature and was signed by Governor Jay

Inslee on Thursday.

B

Electrification DEPPMANN



ELECTRIFICATION
3

Grid Issues

Current infrastructure cannot handle fully electrified systems
Distribution network is aged and fragile

Current energy distribution is very inefficient

Grid studies on electric cars alone project up to 3000%
increase in electricity use by 2035

Refrigerant Based System Issues

* VRF push back on overstated energy savings
* Impending refrigeration standards is a concern
* Proprietary complex systems

Electrification

Can Power Grids Cope With Millions of EVs? > Palo
Alto offers a glimpse at the challenges municipalities and
utilities face

ccccccc

Why the electric vehicle boom could put a
major strain on the U.S. power grid

DEPPMANN



ID SYSTEMS

Hybrid Fuel Systems

+ Ultilize two or more energy types
* Increase overall plant efficiency
* Provide backup heat source

* Reduce plant emissions

Electrification

Benchmark® E

B

DEPPMANN



LECTRIC BOILERS

RERCO
Benchmark

Cemline Electric Boiler Aerco Electric Boiler Bryan Electric Boiler
VB Series Benchmark E Series BE
12kW — 2016kW 216kW — 684kW 30kW — 390kW

B

Electrification DEPPMANN



ELECTRIC BOILERS

Electric Boiler Considerations

Efficiency

Space constraints
Element characteristics
Water quality

Power available

Electrification

Aerco Benchmark E

216kW — 684kW

260A — 823A @ 480V / 3PH

6 — 10 Stages

80 W/in? element watt density

CRepco
Benchmark E

B

DEPPMANN



Aerco Benchmark E
«  216kW — 684kW
ELECTRIC BOILERS . 260A— 823A @ 480V / 3PH
« 6-10 Stages
80 W/in? element watt density

Electric Boiler Considerations
» Efficiency

B

Electrification DEPPMANN



Aerco Benchmark E
«  216kW — 684kW
ELECTRIC BOILERS . 260A— 823A @ 480V / 3PH
« 6-10 Stages
80 W/in? element watt density

Electric Boiler Considerations
» Efficiency

n= 22Tout o 10094

Powerin

B

Electrification DEPPMANN



Aerco Benchmark E

«  216kW — 684kW
ELECTRIC BOILERS . 260A— 823A @ 480V / 3PH
« 6-10 Stages
« 80 WI/in? element watt density

Electric Boiler Considerations
» Efficiency

n= 22Tout o 10094

Powerin

_ 684kW
684kW

X 100% = 100%

.D

Electrification DEPPMANN



HEEEN—-— . TS
Aerco Benchmark E

ELECTRIC BOILERS . oo s

« 6 - 10 Stages
« 80 WI/in? element watt density

Electric Boiler Considerations
» Efficiency
» Space constraints

RL '
Electrification

DEPPMANN



Aerco Benchmark E

ELECTRIC BOILERS . oo s

« 6 - 10 Stages
« 80 WI/in? element watt density

Electric Boiler Considerations
» Efficiency
» Space constraints

27.56 17.75
[700] [451]
DOOR WIDTH

1756
o[ t ]

1000A Disconnect ——— ’! g 3

L1 400_| .25
[356] (6]

in.
- [mm]

36.62
[930]

B

DEPPMANN
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Aerco Benchmark E

ELECTRIC BOILERS

Electric Boiler Considerations
» Efficiency

» Space constraints

* Element characteristics

Electrification

216kW — 684kW

260A — 823A @ 480V / 3PH

6 — 10 Stages

80 W/in? element watt density

B

DEPPMANN



Aerco Benchmark E

ELECTRIC BOILERS . oo s

« 6-—10 Stages
« 80 WI/in? element watt density

Electric Boiler Considerations
» Efficiency

» Space constraints

* Element characteristics

Heat Transfer Rate(W)
Unit Area (in?)

Heat Flux =

B

DEPPMANN

Electrification



Aerco Benchmark E

ELECTRIC BOILERS . oo s

6 — 10 Stages
80 W/in? element watt density

Electric Boiler Considerations
» Efficiency

» Space constraints

* Element characteristics

Heat Transfer Rate(W)

Heat Flux =
edr Unit Area (in?)

Higher heat flux = Decreased Element Life
Lower heat flux = Increased Element Life

.D

DEPPMANN

Electrification



Aerco Benchmark E
«  216kW — 684kW
ELECTRIC BOILERS . 260A— 823A @ 480V / 3PH
« 6-—10 Stages
80 W/in? element watt density

Electric Boiler Considerations

» Efficiency

» Space constraints

« Element characteristics
« Water quality

ELECTRIC ELEMENT
25" LONG

PLYWOOD

PVC CAP

4" OR 6" PVC PIPE
\ APPROX 30°

NS

B

Electrification DEPPMANN



Aerco Benchmark E
o« 216kW — 684kW

ELECTRIC BOILERS . 260A- 823A @ 480V / 3PH

« 6-—10 Stages
« 80 WI/in? element watt density

Electric Boiler Considerations

Efficiency

Space constraints
Element characteristics
Water quality

Power available

Electrification

B

DEPPMANN



Aerco Benchmark E
o« 216kW — 684kW

ELECTRIC BOILERS . 260A- 823A @ 480V / 3PH

L

Electric Boiler Considerations

« 6-—10 Stages
« 80 WI/in2 element watt densit

Electrification

Efficiency

Space constraints
Element characteristics
Water quality

Power available

DEPPMANN



Aerco Benchmark E
o« 216kW — 684kW

ELECTRIC BOILERS . 260A- 823A @ 480V / 3PH

Electric Boiler Considerations

« 6-—10 Stages
« 80 WI/in? element watt density

Efficiency

Space constraints
Element characteristics
Water quality

Power available

Electrification DEPPMANN



FUTURE OF HYDRONICS

Hydronics = Here to stay

*  Lower first cost, longer lifespan

* Use water with Global Warming Potential(GWP) of zero

*  Hydronics are a trusted source of distribution

+ Easy for service technicians to diagnose and maintain

* Hydronic systems easily integrate with a wide variety of sources

+ Conversions to electric boilers or water source systems allows use of existing hydronic infrastructure

Flow Meter

[
[

[ASD]
B g O RA
MinimumEX

1
FI !
All Heating and ow
) Bypass
Cooling Sources K
1
L

F )

Welcomel!

B

Future of Hydronic Heating DEPPMANN




RERCO
Innovation
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AGENDA

10:45-11:00 — Break

11:00-12:00 — Don’t Let Your Sh*t Back Up — Nick Tabar
12:00-1:00 — Lunch

1:00-2:00 — Water Quality Solutions — Andrew Ward
2:00-2:15 - Break

2:15-3:15 — Guide to Smart Pumps — Jason Winslow
3:15-3:30 — Break

3:30-4:30 — Decarbonization Insights — Kyle Wefing
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TRIVIA

What is largest emissions
producer in commercial
buildings?
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Don't Let Your $#!* Back Up:
Sump Pumps and Sewage Ejecty

Nick Tabar, PE, MBA, CPD
R. L. Deppmann | Northern Ohio Sales Engineer



Agenda

Definitions

*Ohio and Michigan Code Definitions
«Simplified Definitions

Sewage Ejectors

e Applications
*eBasement Sanitary Systems
*Building Additions
*Components
*Pump
*Basin
*Controls
*Selection Criteria
*Example

Sump Pumps

* Applications
eStorm Water
eFoundation Drainage
*Elevator Pits
*Components
*Pump
*Basin
eControls
eSelection Criteria
*Example

Sump Pumps and Sewage Ejectors




Plumbing in Cartoons

Source: YouTube

Sump Pumps and Sewage Ejectors




DEFINITIONS

Ohio and Michigan Plumbing Code Definitions
Simplified Definitions

Sump Pumps and Sewage Ejectors



Definitions

Source: Bell & Gossett

Sump Pumps and Sewage Ejectors

Source: Bell & Gossett
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Ohio and Michigan Plumbing Code Definitions

Ohio
PIumblng Code

2015

Source: 2024 OH Plumbing Code

MICHIGAN

PLUMBING COD%M

Michigan Depariment of Licensing and Regulliory Afiol ;
D

Source: 2015 MI Plumbing Code

Sump Pumps and Sewage Ejectors

SUMP PUMP. An automatic water pump powered by an
electric motor for the removal of drainage, except raw
sewage, from a sump, pit or low poinl

SUMP. A wank or pit that receives sev or liquid waste,
located below the normal grade of the gravity system and that

must be emptied by mechanical means.

SEWAGE. Any liquid waste containing animal or vegetable
maller in suspension or solution, including liquids containing

chemicals in solution.

SEWAGE EJECTOR. A device for lifting sewage by

entraining the sewage in a high-velocity jet of steam, air or

Wialer.




Simplified Definitions

Sump Pumps

* Water / Greywater .
e Elevator Pits Sewage Ejectors

* Sform Systems e Liguid and Solids
e Sanitary Systems

N

i

Sump Pumps and Sewage Ejectors 7



SEWAGE EJECTORS

Why?
Applications
Components
Selection Criteria

Sump Pumps and Sewage Ejectors




Whye — Sewage Ejector

I =
<4

Source: Mainline Inspection
Services

i

Sump Pumps and Sewage Ejectors 9



Why<e — Sewage Ejector

NEW ADDITION

Sump Pumps and Sewage Ejectors




Applications — Sewage Ejector

Compliance
with Code
Requirements

*2024 OPC: 712.1 Building Subdrains. Building subdrains that cannot be discharged to the sewer by gravity flow shall
be discharged into a tightly covered and vented sump from which the liquid shall be liffed and discharged into the
building gravity drainage system by automatic equipment or other approved method. In other than existing
structures, the sump shall not receive drainage from any piping within the building capable of being discharged by
gravity to the building sewer.

TABLE T12.4.2
MINIMUM CAPACITY OF
SEWAGE PUMP OR SEWAGE EJECTOR

DIAMETER OF CAPACITY OF PLIMP
THE DISCHARGE PIPE [inches) OR EJECTOR (gpm)

o ar SI = ¥ sl . — r
PU m p| ng For SE 1 ach = 254 mun, 1 gallon per nmnuke = 3 Lim.
CO pOCITy a nd Source: 2024 OH Plumbing Code
Size
#2024 OPC: 712.4.2 Capacity. A sewage pump or sewage ejector shall have the capacity and head for the
application requirements. Pumps or ejectors that receive the discharge of water closets shall be capable of handling
spherical solids with a diameter of up fo an including 2 inches. Other pumps or ejectors shall be capable of handling
spherical solids with a diameter of up to and including 1/2 inch. The capacity of a pump or ejector based on the
diameter of the discharge pipe shall be not less than that indicated in Table 712. 4.2.
* Exceptions:
*Grinder pumps or grinder ejectors that receive the discharge of water closets shall have a discharge opening of

not less than 1 %4 inches.
*Macerating toilet assemblies that serve single water closets shall have a discharge opening of not less than 34 inch.

21
46

Sump Pumps and Sewage Ejectors

—_
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Pop Quiz

Why did the plumbing code
writers choose these numbers?

Sump Pumps and Sewage Ejectors

TABLE T12.4.2
MINIMUM CAPACITY OF
SEWAGE PUMP OR SEWAGE EJECTOR

MAMETER OF
THE DISCHARGE PIPE [inches)

For SI: 1 mch = 25.4 mm, 1 gallon per minube = 3785 Lim.

Source: 2024 OH Plumbing Code

N AN —



Sizing Criteria —= What Do You Need to Know?

Size of Solids to be Handled

e Effluent (liquid only) =< 1"
e Residential = 1 2" or larger
e Commercial / Industrial = 2 & 2 2" or larger

Capacity Required

» Calculated by converting fixture units o gpm.

Pump / Motor Run Time

e Units up to 1 hp should run a minimum of 1 minute.
e Units 1 1/2 hp and larger should run a minimum of 2 minutes.

Sump Pumps and Sewage Ejectors /



Sizing Criteria —= What Do You Need to Know?

Formula for Total Dynamic Head

* Vertical Elevation
* Friction Loss (pipe and fittings)
* Feet of Head to PSI multiplier (2.31)

Minimum Velocity

NN

e Selected pump must maintain a minimum velocity of 2fps

Storage in Discharge Pipe /

* Must turn storage in the discharge pipe a minimum of one time per cycle.

Basin / Cover

* Are the receiver basin and cover required?
* What materials, code requirements, venting, efc.2

Sump Pumps and Sewage Ejectors 4



Sizing Criteria —= What Do You Need to Know?

What is the Power Available?

* Phase: 19 or 39

* Voltage: 115, 200, 230, 460, or 575 V [must be specific with B&G]
* Hertz: 50 or 60 Hz

What pipe size will be used?

» Consult table for minimum flow to pipe size correlation.

Simplex or Duplex Required? /////

e Simplex is cost effective.
* Duplex guarantees service when it can’t be interrupted.

N QN

Emergency Power?

* Do you want your sewage ejector to run in the event of a power outage?
» Will need to alert electrical engineer.

» Generally, this is for stormwater only.

Sump Pumps and Sewage Ejectors 5



Sizing Criteria — Step One — Gathering Information

TABLE 709.1
DRAINAGE FIXTURE UNITS FOR FIXTURES AND GROUPS

DRAINAGE FIXTURE UNIT
FIXTURE TYPE VALUE AS LOAD FACTORS

Automatic clothes washers, commercial** Note a

MINIMUM SIZE OF TRAP
i

Note a
Automatic clothes washers, residential®

Bathroom group as defined in Section 202 (1.6 gpf water closet)’

Bathroom group as defined in Section 202 (water closet flushing greater than 1.6 gpf)*
Bathtub” (with or without overhead shower or whirlpool attachments)

Bidet

Combination sink and tray

Dental lavatory

Dental unit or cuspidor

Dishwashing machine®, domestic
1
2
3
5
6

Drinking fountain

Emergency floor drain

Floor drains"

Kitchen sink, domestic

“

g

e e —_ — 3

==l NN = | |8
g

Shower (based on the total flow rate through showerheads and body sprays)
flow rate:

5.7 gpm or less

Greater than 5.7 gpm to 12.3 gpm

Greater than 12.3 gpm to 25.8 gpm

Greater than 25.8 gpm to

Service sink

Wash sink (circular or multiple) each set of faucets 2 ]
/i 4 Note d
Note d
Note d

1 5.4 mm, 1 gallon = 3.785 L. gpf = gallon per flushing cycle. | gallon per minute (gpm
. Calculate per Section 709.3.
b. A showerhicad over a bathtub or whirlpool bathtub attachment does not increase the drainage fixture unit value.
. See Sections 709.2 through 709.4.1 for methods of computing unit value of fixtures not listed in this table or for rating of devices with intermittent flows.
. Trap siz Ul be consistent with the fixture outlet size.
. For the purpose of computing loads on building drains and sewers, water closets and urinals shall not be rated at a lower drainage fixture unit unless the
lower values arc confirmed by testing.
f. For fixtures added 0 a bathroom group, add the dfu value of those additional fixtures to the bathroom group
. See Section 406.2 for sizing requirements for fixture drain, branch drain and drainage stack for an automatic clothes washer standpipe.
. See Sections 709.4 and 709.4.1

Sump Pumps and Sewage Ejectors Source: 2024 OH Plumbing Code

o~



Sizing Criteria — Step Two — Convert DFU to GPM

Pump Capacity based on total Fixture Units

TABLE Ti2.4.2
MINIMUM CAPACITY OF
SEWAGE PUMP OR SEWAGE EJECTOR

DIAMETER OF CAPACITY OF PUMP
THE DISCHARGE PIPE [inches) OR EJECTOR {gpm)

o
=
:
S
i
g
[-9
1]
=1
3
)
T 5
2
b=t
5
g
5y
[
F-S
:
-

For 51: 1 inch = 25.4 mun, 1 gallon per nonuope = 3785 Lim

Source: 2024 OH Plumbing Code

80

Fixture Units

Source: Sump and Sewage Pumps Manufacturers Association

N A~ —

Sump Pumps and Sewage Ejectors



Sizing Criteria — Step Three — Preliminary Selection

Pump / Motor Run Time

e Units up to 1 hp should run a minimum of 1 minute.

e Units 1 1/2 hp and larger should run a minimum of 2 minutes.

2DWC

SUBMERSIBLE 2" NON-CLOG SEWAGE PUMP

METERS FEET

SERIES: 2DWC
DISCHARGE: 2"
SOLIDS: 2"
RPM: 3500

EAT Y
2,947
4 Hp

2 Hp
3 Hp

[a]
<
w
I
L
=
<
g
=]
2
o
-

80 100 120 140 160 180 U.S.GPM

20 30 40 mé/h
FLOW RATE

Source: Bell & Gossett
Sump Pumps and Sewage Ejectors
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Sizing Criteria — Step Four — Understanding the Basin

FLOAT DIFFERENTIAL

PUMP DIFFERENTIAL

MINIMUM SUBMERGENCE

1

Sump Pumps and Sewage Ejectors 9



Sizing Criteria — Step Four — Understanding the Basin

BOTTOM FLOAT "OFF" LEVEL

RECOMMENDED FLOAT  ABSOLUTE MINIMUM FLOAT
B&G PUMP SIZE & TYPE OFF* DEPTHFOR OFF* DEPTH FOR
CONTINUOUS OPERATION  INTERMITTANT OPERATION

1-1/2" Effluent 16" 10"

2" Effluent 18" 12"

2" Sewage 20" 14"

3" Sewage 28" 22"

4" Sewage to 7-1/2 HP 28" 22"
4" Sewage 7-1/2to 20HP 36" 30"

* Minimum level above the basin floor

Note: Consult the manufacturer's literature for explosion proof motor requirements

Source: R. L. Deppmann

Sump Pumps and Sewage Ejectors



Sizing Criteria — Step Four — Understanding the Basin

MINIMUM GALLONSPERINCH -
paat DEPTH GAL O GREATER DEPTH*

24" 36" 65 1.70
30" 36" 110 3.00
36" 36" 159 4.30

42" 48" 274 5.70
48" 48" 361 7.50
60" 78" 955 12.20
72" 78" 1375 17.60

Source: R. L. Deppmann

Sump Pumps and Sewage Ejectors



Sizing Criteria — Step Five — Compiling the Selection

2DWC

SUBMERSIBLE 2" NON-CLOG SEWAGE PUMP

METERS FEET
| seriEs: 20w
g 77‘ RPI\I;IIP35:00“
§ CALCULATED INVERT
3
<]
2 30 2 FLOAT DIFFERENTIAL

FLOW RATE

PUMP DIFFERENTIAL

33888

MINIMUM SUBMERGENCE

o o N w0
5 2

S

g
£l
£
3
2
1
3
S
B
3
&
o
i
&

N
S

30 40 50 60 80 100 200 300 400 500 600 1000
Fixture Units

Source: Sump and Sewage Pump Manufacturers Association

Sump Pumps and Sewage Ejectors
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Sizing Criteria — Step Six — Additional Options

Source: Bell & Gosseftt Source: Bell & Gossett
SIMPLEX DUPLEX
* Pump Off * Pumps Off

* Pump On * Lead Pump On
« High Water Alarm * Lag Pump On

High Water Alarm

Sump Pumps and Sewage Ejectors



Sizing Criteria — Step Six — Additional Options

Typical Installation of 3DWS/4DWS Duplex Control Panel

Typical Installation of 2DWS/4DWS Simplex Contrel Panel
Duplex Control Panel -

Simplex Contrel Panel -

. High Liquid Alarm Float -_
High Liquid Alarm Float __ -

Lag Pump Float |
Pump Start Float -

Lead Pump Float -_

Pump Stop Float Pump Stop Float -

Submersible Pump #1

Submersible Pump #1 -
Submersible Pump #2

Source: Bell & Gossett
Source: Bell & Gossett

Sump Pumps and Sewage Ejectors
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Sizing Criteria — Step Six — Additional Options

906.5 Sump vents. Sump vent sizes shall be determined in
accordance with Sections 906.5.1 and 906.5.2. Incoming Power
upply For Continuation and
Size, See Floor Plans
High Watar Connection from
Alarm Bell Second Pump

Control Panel . 0 Gate Valve
with Alternator (Full Way)

906.5.1 Sewage pumps and sewage ejectors other than
pneumatic. Drainage piping below the building sewer
level shall be vented in the same manner as that of a grav-
ity system. Building sump vent sizes for sumps with
sewage pumps or sewage ejectors, other than pneumatic,

shall be determined in accordance with Table 906.5.1.

Discharge

Check Valve
(Full Way)

906.5.2 Pneumatic sewage ejectors. The air pressure
relief pipe from a pneumatic sewage ejector shall be
connected to an independent vent stack terminating as
required for vent extensions through the roof. The relief
pipe shall be sized to relieve air pressure inside the ejector
to atmospheric pressure, but shall be not less than 1Y/,
inches (32 mm) in size.

Solid Steel Gas
Tight Cover

Source: 2024 OH Plumbing Code

For Continuation
and Size, See Size, Depth and Material
Floor Plans |
Submersible
Sewage Ejector
Mercury Float | Pump
i i 1
Switch (Typical) Quick Disconnect

TABLE 906.5.1
SIZE AND LENGTH OF SUMP VENT!

MAXIMUM DEVELOPED LENGTH OF VENT (feet)®
CAPACITY OF PUMP Diameter of vent (inches)
oom o w [ e [ w5 ]
2
=
i 24

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 gallon per minute =

a. Developed length plus an appropriate allowance for entrance losses due to fittings, changes in direction and diameter. Suggested allowances
shall be obtained from NBS Monograph 31 or other approved sources. An allowance of 50 percent of the developed length shall be assumed if a more
precise value is not available.

b. Actual values greater than 500 feet.

c. Less than 10 feet.

I RN

Source: 2024 OH Plumbing Code Source: ASPE Cleveland

Sump Pumps and Sewage Ejectors
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Sizing Criteria — Step Six — Additional Options

Incoming Power

6> 9/16” HOLES
Supply

ON A 38 1/2'¢ B.C.
EQUALLY SPACED

High Water
Alarm Bell

Control Panel

For Continuation and
Size, See Floor Plans

__{ Connection from
Second Pump

Gate Valve
(Full Way)
Discharge

Check Valve
(Full Way)

with Alternator

Solid Steel Gas
Tight Cover

For S' ntinuation See Schedule for Basin
i and Size, See . A
Source: AK Industries Eloor Plane { Size, Depth Iand Material

Submersible
Sewage Ejector
Mercury Float | Pump
1
Switch (Typical) Quick Disconnect

(6> 9/16" HOLES
ON A 38 1/2¢ B.C.
EQUALLY SPACED
OPTIONAL VENT
(@> HINGES

HOLD OPEN BAR

FLUSH MOUNTED LIFTING HANDLE —
PROVISION LOCK

Source: AK Industries Source: ASPE Cleveland

Sump Pumps and Sewage Ejectors

o~ O —



Quick Example - Your Turn!




uick Example — Step One — Gathering Information

FIXTURE LIST:

(6) Public Water Closet
(1.69pf)

(6) Public Lavatories
(1) Drinking Fountain

(6) X 4 dfu = 24 dfu
(6) X 1 dfu = 6 dfu
(1) X Y2 dfu =2 dfu

Total DFU = 30.5dfu

Assuming the TDH required is
roughly 10ft floor to ceiling,
approximately 6ft for loss
through check and gate
valve, and any additional loss
in pit to floor level. We can
assume 4ft here.

Total TDH = 20ft head

Sump Pumps and Sewage Ejectors

TABLE 709.1
DRAINAGE FIXTURE UNITS FOR FIXTURES AND GROUPS

DRAINAGE FIXTURE UNIT MINIMUM SIZE OF TRAP
remne

Bathroom group as defined in Section 202 (1.6 gpf water closet)’

Dental lavatory
Dental unit or cuspidor

Dishwashing machine®, domestic

Drinking fountain
Emergency floor drain
Floor drains”

Floor sinks

Kitchen sink, domestic

Kitchen sink, domestic with food waste disposer, di:

Laundry tray (1 or 2 compartments)

Shower (based on the total flow rate through showerheads and body sprays)
flow rat

5.7 gpmoor

Greater than 5.7 gpm to 12.3 gpm

Greater than |

Greater than 25.8 gpm to 55.

‘Wash sink (circular or multiple) each set of faucets “
‘Water closet, flushometer tank, public or private

||| B IIIIIHH H‘

eater than Note d
For SI: L incl 1 gallon per minute (gpm) = 3.785 Lim.
a. Calculate per Section 709.3.
b. A showerhead over a bathtub or whirlpool bathtub attachment does not increase the drainage fixture unit value.
hrough 709.4.1 for methods of computing unit value of fixtures not listed in this table or for rating of devices with intermitient flows.
stent with the fixture outlet sizc
s on building drains and sewers, water closets and urinals shall not be rated at a lower drainage fixture unit unless the
values are confirmed by testing.
f. For fixtures added to a bathroom group, add the dfu value of those additional fixtures to the bathroom group fixture count,
 See Section 406.2 for sizing requirements fo rain, branch drain and drainage stack for an automatic clothes washer standpipe.
. See Sections 709.4 and 709.4.1.

Source: 2024 OH Plumbing Code

—_



Quick Example - Step Two — Convert DFU to GPM

Total = 30.5diu Pump Capacity based on total Fixture Units

30.5 dfu = ~ 22gpm

TABLE T12.4.2
MINIMUM CAPACITY OF
SEWAGE PUMP OR SEWAGE EJECTOR

DIAMETER OF CAPACITY OF PUMP
THE DISCHARGE PIPE [inches) OR EJECTOR {gpm)

3]
=
g
s
ol
g 6
[
@
=1
3
O
v
e
=
o
&
g
o .
[~
E
[

Far §I: 1 mch = 25.4 mm, 1 gallon per mnnule = 3785 Lim. ) .
Fixture Units

Source: 2024 OH Plumbing Code Source: Sump and Sewage Pump Manufacturers / ’
Association
Sump Pumps and Sewage Ejectors
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Quick Example - Step Three — Preliminary Selection

2DWC

Total Capacity = 22gpm SUBMERSIBLE 2" NON-CLOG SEWAGE PUMP
Total TDH = 20ft

Based on these numbers, METERS FEéEor

we are looking at a SERIES: 2DWC
1 10GPM DISCHARGE: 2"
2DWC at 2 hp. SOLIDS: 2*
25 SFT RPM: 3500

Let’s assume duplex
because the operation is
critical.

40
30

3.1Qn
20 ) Y,
3,
10 4 Hp

KFLTS
/3 Hp

Now let’s size the pit...

(a)
<
L
X
v
=
g
s
(a)
I
o
=

00 20 60 80 100 120 140 160 180 U.S.GPM

20 30 40 m?/h
FLOW RATE

Source: Bell & Gossett

Sump Pumps and Sewage Ejectors
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Quick Example - Step Three — Preliminary Selection

Pump / Motor Run Time

e Units up to 1 hp should run a minimum of 1 minute.

e Units 1 1/2 hp and larger should run a minimum of 2 minutes.

MINIMUM BASIN DIAMETER

ABSOLUTE MINIMUM RECOMMENDED

PUMEGERE T (Notes 1,2, 3) MINIMUM (Note 3)

Simplex -2" 24" 30"
Simplex -3" 30" 36"
Simplex -4" 36" 42"
Duplex -2" 36" 42"

Duplex -3" 48" 60"
Duplex -4" 60" 60"

Note 1: The absolute minimum assumes the check and shutoff valves are located outside of the basin.

Note 2: If the basin is selected at the absolute minimum and will be field assembled, we recommend a

false bottom be specified.
Note 3: if the basin is over 6 feet deep, we recommend a factory installed system or a basin specified

with a false bottom.

Source: R. L. Deppmann

Sump Pumps and Sewage Ejectors

MINIMUM

DIAMETER DEPTH

24" 36"
30“ 36“

48"
48"

Source: R. L. Deppmann

GALLONS

65

GALLONSPER INCH -

GREATER DEPTH*

1.70
3.00
4.30

5.70
7.50
12.20
17.60

—_

—_



Quick Example — Step Four — Understanding the Basin

CALCULATED INVERT

e -22-0"at C'?GHOUT Top of Basin / Lid / Finished
+ 100 feet of pipe to SE Floor

+ -3'-0"invert to SE pit

MINIMUM SUBMERGENCE:
+ According to our chart, for a 2" discharge T

sewage pump, we should set this at 20"

above bottom of basin.

Sewage Inlet Invert

PUMP DIFFERENTIAL: -
. Prewops step we calc.ulo’red 22gal required “Alarm” Float

for Imin cycle or run time.
«  We know we have a 36" diameter basin.

“ " 6"
«  4.3gal/inchin a 36" basin. Lag Pump On” Float
+ 22gal / 4.3gal/in=5.1in "
* Let'sround up fo 6" “Lead Pump On" Float
FLOAT DIFFERENTIAL: &
+  We are selecting a 4-float duplex system, so Submergence Depth / “Pump Off" Float
we need the “lag pump on” and “alarm”

float. : 20
+ Generally, keep each dimension above the EchieTo/NE 1) b

pump on float to be consistent. 6" works for

this application.

Sump Pumps and Sewage Ejectors



Quick Example - Step Four — Understanding the Basin

“Alarm” Float

“Lag Pump On" Float

“Lead Pump On" Float

Submergence Depth / *Pump Off” Float

Bottom of Basin

Sump Pumps and Sewage Ejectors



Quick Example — Step Four — Understanding the Basin

MINIMUM BASIN DEPTH REQUIRED:
36"

6”

6”

6”

6”

20"

80"

AK INDUSTRIES, INC.

AVAILABLE BASIN DEPTHS (36" DIAMETER) FROM AK INDUSTRIES
24"
30"
Source: AK Industries 36”
42"
48"
54"
60"
66"
72"
78"
84"
90"

Sump Pumps and Sewage Ejectors
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Quick Example - Step Five — Compiling the Selection

FINAL SELECTION CRITERIA:
+ Sewage Ejector (SE-1)
+ Sewage Ejector

Top of Basin / Lid / Finished Floor

+ Bell & Gossett 2DWC 36"
« 2DWCIC2FIGIA
® BGSin Sewage Inlet Invert
* AK Industries Fiberglass Basin
+ GB-36 X 084-200 “Alarm” e

Alarm” Float

MODEL AND MOTOR INFORMATION “Lag Pump On" Float 6

Impﬂller FI..Motor Res:stam:e 6"
m L e o) S

Submergence Depth / “Pump Off” Float

a5 v o]

; m: —mnnm - .

LE’\I\I’C"l CZF1G1A

LE’\I\I’C"l CIFGIA

Vs
AEMCECIFII_H.FL

J.E!IMZECAFILH.PL

e | e e fm ]

Source. Bell & Gosseﬁ

Sump Pumps and Sewage Ejectors
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Quick Example - Step Five — Compiling the Selection

For Continuation and
Size, See Floor Plans

— Connection from
Second Pump

Control Panel Gate Valve
with Alternator (Full Way)

Discharge
0 Check Valve
(Full Way)

Solid Steel Gas
Tight Cover

D ERRHRITT

For Continuation T See Schedule for Basin

and Size, See Size, Depth and Material

Floer Plans |
Submersible

; Sewage Ejector
Mercury Float — Pump

Switch (Typical) Quick Disconnect

|

. Source: ASPE Cleveland
Sump Pumps and Sewage Ejectors



Quick Example - Step Six — Additional Options

FINAL SELECTION CRITERIA:
+ Sewage Ejector (SE-1)
« Sewage Ejector

* Bell & Gossett 2DWC
« 2DWCIC2FIGIA
« Basin
* AK Industries Fiberglass Basin
+ GB-36 X 084-100
« Conftrol Panel
+ Bell & Gossett 3SDWS/4DWS Duplex
* Includes (4) Floats (50ft cord each)

i AWARNIRG

Source: Bell & Gossett

Sump Pumps and Sewage Ejectors
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Sewage Ejectors — Final Thoughts

« Should | use a fiberglass basin or concrete formed?e
« Canluse a prefabricated basin with optionse

« What about horizontal discharge systems?

« False boftome

Source: AK Industries

Sump Pumps and Sewage Ejectors



SUMP PUMPS

Why?
Applications
Components
Selection Criteria

Sump Pumps and Sewage Ejectors



Whye — General Sump Pump

I =
<
'l

Source: Mainline Inspection
Services

i

Sump Pumps and Sewage Ejectors 0



Applications — Sump Pumps

» General Storm Drainage

» Patios

« Garages***

* Plenums / Air Intake or Exhaust Area Wells

* Low Lying Areas where ponding might occur
« Groundwater / Foundation Drainage Plans
» Elevator Pits

Sump Pumps and Sewage Ejectors

Source: Bell & Gossett

—_

—_



Applications — Sump Pumps — Key Differences

+ Fluid being pumped slightly different... 1113.1.1 Pump capacity and head. The sump pump
. Cycle Times or CYC|€S per Hour Differ shall be f)f a caFacit.y and head appropriate to anticipated
. Standard Sewage Ejector: dependent on hp {6 FEAUITEmEnTs.
* Standard Sump Pump: 5 - 10 cycles per hour inches (T s———
* Foundation Drclnoge Sump Pump: 3-5 CYCleS per hour (610 mm) in depth, unless otherwise approved. The pit

o -2 shall be provided with access and shall be located such
Elevator Sump Pump' : that all drainage flows into the pit by gravity. The sump
pit shall be constructed of tile, steel, plastic, cast iron,
concrete or other approved material, with a removable
cover adequate to support anticipated loads in the area of
use. The pit floor shall be solid and provide permanent
support for the pump.

1113.1.3 Electrical. Electrical service outlets, where
required, shall meet the requirements of NFPA 70.

1113.1.4 Piping. Discharge piping is to meet the require-

CO NSU H' 'I'h e ments of Section 1102.2 or 1102.3 and is to include a full

open gate valve and a full flow check valve. Pipe and

manu fO C 'I'U re r! fittings are to be the same size as, or larger than, the pump

discharge tapping.

Exception: In buildings where the Residential Code of
Ohio applies, only a check valve is required on the
discharge piping from the pump or ejector.
1113.1.5 Water-powered sump pumps. Water-powered
sump pumps are only to be used as a secondary back-up
pump for the subsoil drainage system and only with
appropriate backflow protection in place as required by
Section 608.

Sump Pumps and Sewage Ejectors Source: 2024 OH Plumbing Code
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Application — General Stormwater Sump Pumps

Sizing Ciriteria for Storm Water

* In Cleveland and Detroit, the rainfall rate is 2.75
inches per hour according to the OPC and MPC.
» Converting fo feet: 2.75in/hr * 1ft/12in = .229ft/hr
* For our example, let’'s assume an area well that is
15ft x 5ft.
* Converting to cubic feet: .229 ft/hr * 15ft*5ft = 17.175
ft3/hr
» Converting cubic feet/hr to gallons/hr: 17.175 ft3/hr *
7.48gal/1ft3=128.5 gal/hr
* Recall that a good rule of thumb is 5 — 10 cycles
per hour for a general stormwater sump pump.
Let’s size for 10 minute cycles, which would equate
to 6 cycles per hour if the pump is running
continuously.
* Convert gallons/hr to gallons/min [cycle time]: 128.5
gal/hr / 10min = 12.9gpm
* Add a safety margin: 12.9gpm * 1.2 =~ 16gpm

Sump Pumps and Sewage Ejectors

N O NN\

Don t forget to L
include vertical
dimension next
to area welll

w N —

T 1]
Source: 2024 Ohio PIV@ Code



Application — General Stormwater Sump Pumps

CALCULATED INVERT

FLOAT DIFFERENTIAL

PUMP DIFFERENTIAL

MINIMUM SUBMERGENCE

Sump Pumps and Sewage Ejectors

MINIMUM GALLONS PER INCH -

DIAMETER GALLONS

DEPTH GREATER DEPTH*
24" 36" 65 170
30" 36" 110 3.00
36" 36" 159 4.30

42" 48" 274 5.70
48" 48" 361 7.50
60" 78" 955 12.20
72" 78" 1375 17.60

Source: R. L. Deppmann

MINIMUM BASIN DIAMETER

ABSOLUTE MINIMUM RECOMMENDED

(Notes 1,2,3) MINIMUM (Note 3)

Simplex -2" 24" 30"
Simplex -3" 30" 36"
Simplex -4"
Duplex -2"
Duplex -3"
Duplex -4"

PUMP &PIPE SIZE

Note 1: The absolute minimum assumes the check and shutoff valves are located outside of the basin.
Note 2: If the basin is selected at the absolute minimum and will be field assembled, we recommend a
false bottom be specified.

Note 3:if the basinis over 6 feet deep, we recommend a factory installed system or a basin specified
with a false bottom.

Source: R. L. Deppmann




Application — General Stormwater Sump Pumps

METERS

40
SERIES: 2EC
DISCHARGE: 2"
SOLIDS: 32"
RPM: 1750, 3500

35

:
I
=
=
<
Z
P
a]
-
5
=

(L)
70 80 90 100 110 120 130 140 150 160 GPM

15 20 25 30 35 m3/hr
CAPACITY

Source: Bell & Gossett

Sump Pumps and Sewage Ejectors
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Application — Foundation Drainage

CAPILLARY BREAK SLOPE GRADE MIM 5% (OR 6" OF FALL IN
' 10°) AND NOT TO EXCEED SLOPE OF 50%
L

WATERPROOFING MEMBRANE TO =
GRADE, LAP JOINT AT WALL/IFOOTING

8"-10" LOWY PERMEABILITY SOIL

CLEAN, WELL DRAINING BACKFILL
CAFILLARY BREAK BETWEEN
WALL AND FOOTING, WALL AND
SLAE, FOOTING AND SLAB
GEOC-TEXILE FILTER FABRIC TQ
/_,WRAF' ENTIRE STONE BED

S MIL POLY BENEATH
SLAB A5 CAPILLARY ) n i SCHEDULE 30 PVC PIPE WITH HOLES
BREAK . P — FACING DOWNWARD AND BELOW

T = s BOTTOM OF BASEMENT SLAB

- . [ A MIN 14" TOTAL DEPTH
COMPACTED GRAVEL ; ’ ; > { o WASHED GRAVEL OR STONES
FILLED AS NEEDED

o~
2" x 2" KEYWAY

Source: theconstructor.org

Sump Pumps and Sewage Ejectors



Application — Foundation Drainage

Gathering Information

*Determining a flow from foundation drainage intfo a sump is generally not the responsibility of the plumbing engineer.
*This information generally comes from a geotechnical engineer.
*They can tell you a flow into a sump from the general elevation of the lowest level's impact on the water table.

*Once a flow is determined, then all that is needed is a corresponding pressure to select the foundation drainage pumps.

General Responsibilities
(usually)
e Geotechnical Engineer — determine amount of flow into the sump/pit.
e Structural Engineer — detail how the foundation drainage interacts with structure.
* Civil Engineer — needs to be generally aware of what is happening at the foundation.
*Plumbing Engineer — provide a sump pump (usually duplex) to pump ground water to gravity system level.
*Everyone — communicatell

Other Notes

*Don’'t forget about elevator depressions!
*Building slabs can be uneven, so be sure fo check that all potential low points are addressed with the drainage system.

Sump Pumps and Sewage Ejectors

7/
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Applications — Foundation Drainage

Sump Pumps and Sewage Ejectors

Source: Resisto

S50z,
GOSO:
ettt

e CONCRETE WALL
= WATERFROCFING MEMBERANE

WEEPING TILE {DIRAINAGE)
FOOTING

’;—MIF SLAR
.,a"{..— WAPOLIR BARRIER

oo N —



Whye — Elevator Sump Pump

IN CASE OF FIRE
USE STAIRWAY
FOR EXIT

DO NOT USE
ELEVATOR

Sump Pumps and Sewage Ejectors



Whye — Elevator Sump Pump

HYDRAULIC
ELEVATOR e

OVERHEAD TRACTION  usencescom
ELEVATOR

Source: NFPA

Oil Smart is
required here...
RLD can help!

Source: NFPA

Sump Pumps and Sewage Ejectors



Whye — Elevator Sump Pump

RLD 5050-MI & 5100-MI

SEE XUy

Sump Pumps and Sewage Ejectors /




Whye — Elevator Sump Pump

e CONCRETE WALL
= WATERFROCFING MEMBERANE

WEEPING TILE {DIRAINAGE)
FOOTING

,..-—MIF SLAR
a — VAPOUR BARRIER

'i?‘-i“ o
|E».'=:M.¢=!'r. ereTere:

Source: Resisto

Sump Pumps and Sewage Ejectors



Whye — Elevator Sump Pump

Source: TG Oil Services Source: Chicago Elevator
Mainfenance

i

Sump Pumps and Sewage Ejectors 3



Pop Quiz

"ﬁﬂl;liim' '

What is the required gallons per
hour flow rate for water removal
from an elevator sump pit
according to ASME A17.1%2

Source: YouTube

i

Sump Pumps and Sewage Ejectors 4



Application — Elevator Sump Pump

Compliance with
Code Requirements

*ASME A17.1 (Safety Code for Elevators and Escalators)

*“Firefighters’ Emergency Operation”

*These pumps cannot discharge directly into the sanitary or storm system.
*Indirect Means
*Direct to Exterior (think of an overflow discharge nozzle)
*Mop Basin?2

Pumping Capacity
and Size
*“The pit drainage shall be designed to remove a minimum capacity of 3,000 gallons per hour per
elevator car.”
*This means that the sump pump should be sized at 50gpm per elevator car.
*This is a “per car” requirement, not a "“per elevator shaft” requirement.

Pump and Alarm
Integration

*Integrated water level alarms to alert personnel that the pump is operational.
*Sometimes can tie into the BAS as well.

Sump Pumps and Sewage Ejectors

Source: TikTok
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WATERPROOF RECEPTACLE BY
ELECTRICAL CONTRACTOR

REFER TO PLANS
FOR CONTINUATION

PUMPED DISCHARGE

L

1/8" THICK OPEN STEEL GRATE
PLUMBING CONTRACTOR

1 1/2¢ UFT HOLE

FLOOR

ELEVATOR PH7

SUBMERSIBLE
SUMP PUMP

Source: ASPE Cleveland

Sump Pumps and Sewage Ejectors

SHUT-OFF VALVE
CHECK VALVE
UNION (TYP.)

PROVIDE HOLE IN COVER

TO FIT AROUND PIPE

GALV. STEEL ANGLE FRAME
BY PLUMBING CONTRACTOFR

CONCRETE SUMP PIT
BY OTHERS

Components — Elevator Sump Pump

WATERPROOF RECEPTACLE BY
ELECTRICAL CONTRACTOR

PUMPED DISCHARGE
INSTALL TIGHT TO
ELEVATOR WALL.
REFER TO PLANS FOR
CONTINUATION

1/4” STEEL COVER
WITH 1/2” DIA.
PERFORATIONS
THROUGHOUT

ELEVATOR PIT
FLOOR

11/2"
DISCHARGE

SIMPLEX ALARM
PANEL

NEMA 4X TO BE
INSTALLED

WITHIN 70 FEET OF
PUMP BY E.C.

FLOOR UNE OF
LOWEST LEVEL

SHUT-OFF VALVE (TYP.)
CHECK VALVE (TYP.)
UNION (TYP.)

ELECTRIC CORDS
WITH GROMMETS

HIGH LEVEL/OIL
SENSOR

DEEP SUMP

SUMP PUMP

HYDRAULIC ELEVATOR SUMP PUMP DETAIL

Source: ASPE Cleveland

o~ 00 —



Components — Elevator Sump Pump

A Y

Source: Phoenix Modular Elevator

Sump Pumps and Sewage Ejectors



Components — Elevator Sump Pump

] EE{H‘I!H‘F‘I‘U'

Simplex

| Indoor Panel

Source: Bell & Gossett

Source: Bell & Gossett

Sump Pumps and Sewage Ejectors



Don't Let Your $#!* Back Up:
Sump Pumps and Sewage Ejecty

Nick Tabar, PE, MBA, CPD
R. L. Deppmann | Northern Ohio Sales Engineer



AGENDA

12:00-1:00 — Lunch

1:00-2:00 —  Water Quality Solutions — Andrew Ward
2:00-2:15 - Break

2:15-3:15 — Guide to Smart Pumps — Jason Winslow
3:15-3:30 — Break

3:30-4:30 — Decarbonization Insights — Kyle Wefing

D
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TRIVIA

PVI currently uses a duplex alloy that
blends the advantages of 300 and 400
grade stainless steel. What is the name

of this technology?

DEPPMANN



ENGINEERING BUILDING WATER QUALITY

OCTOBER 29, 2024

Presented for: Deppmann Academy 2024



Introductions

Andrew Ward, M.S.

Water Solutions Group, Division Manager
Memberships: ASHRAE, WQA, ASPE, MiSHE
ASHRAE SSPC 400 committee member

WATER SOLUTIONS GROUP



H;L ' DEPPMANN Products System Design Water Solutions Contractors Service & Parts Education About RLD

Water Solutions

Water Solutions Group is a separate division of the R.L. Deppmann Company
created to provide end users and engineers with a valuable resource in efforts
to improve water quality. Our intimate knowledge of water systems positions
WSG to be the first choice when evaluating operational issues that may arise
because of poor water quality.




* Purpose: Describe the importance of

incorporating water quality management
into engineering specifications

* Process: Review water quality best

practices for protecting large mechanical
systems

* Payoff: Gain an understanding of common

water quality challenges and the methods to

mitigate the risk of contamination and
product failure



WATER
SOLUTIONS
GROUP

Maintaining desired water quality

starts with engineering design and
requires consistent management to
protect assets and public health




WATER
SOLUTIONS
GROUP

Water
nmonitoring,
testing and

analysis

Product
selection
and
solutions

Site visits
~and after
installation

support

Education
and
training

A
Water
Quality.

ASSOCIATION

WATER SOLUTIONS GROUP



BOILER MAG
Magnetic Filtration

EASY WATER
Conditioning

Reverse Osmosis

Filtration

Domestic Water Treatment
Ultraviolet

Lead & Toxin

Deionized

EVOQUA
Filtration
Automatic Screen Filters
Micro-Sand Filtration
Reverse Osmosis
Solids Separators
Disinfection
UV Systerns
Ozone Systems

Chlorine Generation Systems

Aquatics & Pool
Filtration
Disinfection
Analyzers & Controllers

GENERAL WATER SYSTEMS
Chemical Bypass Feeders (Pot

Feeders)
Solids Separators
Activated Carbon Filtration
Sand Filtration
Coupon Racks

HF SCIENTIFIC

Chlorine Analyzers

UV Analyzers

Total Residual Oxident and
Chlorine Monitors

LYNC BY WATTS
Filtration

Disinfection
Conditioning
Instrumentation

Rain Water Harvesting

MORTON SALT

Softener Salt

PROPAK SOLUTIONS

Custom Packaged Solutions

WATTS WATER QUALITY
SOLUTIONS

Commercial Water Softeners

Reverse Osmosis

Filtration — Media Systems, Bag, Spun
Ultra Violet (UV)

Chemical Feed, Metering

WESSELS
Filters
Sediment Bag

OTHER SERVICES
Site Visits
Testing & Analysis
Monitoring

Ok E.), Visit Our Website

to Learn More

O

MEMBER
Water

= Gy



INCORPORATING WATER QUALITY IN
DESIGN



Physical

* Suspended solids
WATE R Q UALITY " Electrical conductivity

* Temperature

Water quality varies greatly across " Turbidity

Michigan and throughout the rest of the " pH

country Chemical

No single treatment process satisfies all " Hardness

water conditioning and purification * Dissolved metals (lead, copper, iron)
requirements * Harsh oxidizers

* Disinfection by-products

= Scale and corrosion

* PFOA/PFOS
Microbial

New Study: "Forever Chemicals”

| Making Tap Water Toxic A ’ = Legione”G

= Aerobic and anaerobic bacteria



Water Quality Parameter Closed Loop Cooling Closed Loop Heating ‘
|

6.5-8.5 8.5-9.0 8.5-9.0 6.5-7.5% |
9-10%*
Hardness (ppm) 60-120 <250 100-300 50-100
Turbidity (NTU) <1 10-15 10-15 <10 ‘
Conductivity (Mmhos/cm) 200-800 700-3,200 700-3,200 2,400-5,000 |
Alkalinity, Ca (ppm) 20-200 <200 <200 100-500 ‘
Ammonia (ppm) <1.5 <2.0 <2.0 <50
Total dissolved solids (ppm) 50-150 2,000-3,500 2,000-3,500 <50%**
Copper (ppm) <1.3 <0.2 0.01-0.05 <0.5
Total aerobic plate count 0 <1000 cfu/mL <1,000 cfu/mL <10,000 cfu/mL |

IDEAL WATER QUALITY oon alominum materah

SOURCE: US EPA, WHO, ASPE ***total suspended solids




CONSEQUENCES OF INADEQUATE WATER TREATMENT

« Water must meet US EPA Safe Drinking Absent or inadequate treatment
Water Act and local health official leads to:
requirements * Reduced efficiency

. . * Increased energy costs
« Water quality may not be suitable for o7

. . . . * Environmental impact
hospitals or industrial purposes, and require

* Failures outside of warranty

external treatment
* System downtime
* Liability for
. remedial /replacements work
\
[ ]

and costs

* Damage to reputation

SAFE DRINKING
WATER ACT



ENGINEERING WATER QUALITY

Engineering specifications state water quality must be
maintained to minimize corrosion, scale buildup, and
biological fouling in HVYAC equipment

* Performance requirements
* Quality assurance
* Maintenance

* Products (chemical feed equipment, chemical treatment
test equipment, chemicals)

* Installation and connections
* Field quality control and closeout submittals
Specifications are silent regarding practical aspects of

determining and maintaining water quality through a
system




LEGIONELLA

Legionnaires’ disease caused by Legionella
pneumophila which grows in building water systems

Reduction of water flow in plumbing fixtures to
conserve potable water

Oversized water supply piping
Reduced hot water temperatures
Aging plumbing and HVAC infrastructure

Water quality unknown or not considered in
plumbing and HVAC engineering designs




Electrochemical table

Reactive

Magnesium
Zinc
Aluminium
Mild Steel
Cast Iron
Stainless Steel (active)
Lead
. Brass
Primary causes Copper
Bronze
Copper Nickel Alloys
Titanium
Silver
Stainless Steel (passive)
Gold

CORROSION

more easly comodad

* Dissolved oxygen in makeup water

¢ Electrical conductivity

:
d
_.é“
-

Nobel

.pH

* Chemicals (oxidizers)




pH vs. rate of corrosion

A
=
2
w
e i
S Optimum range of
= pH of water in a
£ closed system.
o=

Ll I I I I ] I pH
0 2 4 6 8 10 12 14

— Aluminium — MMild Steel —  Copper



SCALE

5 grain per gallon of water hardness causes a 4% loss in
efficiency and 4% increase in the cost of energy in storage tank
water heaters when using 50 gal of hot water per day

Scale formation leads to biofilm growth and provides shelter
and nutrients for bacteria

High pH, high alkalinity, phosphates, Ca, Mg, Fe



NON-METALLIC MATERIALS

Failure due to insufficient sealing pressure
Overstretching due to thermal expansion
Improper material selection

Excessively high pH or addition of
chemical inhibitors

If seals are incorrectly sealed or
improperly fitted, water in the sealing
area will evaporate upon escaping which
leads to accumulation of water
constituents at the outside edge of the
seal




CONTROLLING WATER CHEMISTRY

Traditional methodology « Current methodology
O Chemical disinfection o Incorporate water quality into
O Performance testing commissioning
O PM program o Perform risk assessments
o Plumbing and HVAC is one part of o Analyze water quality
overall commissioning o Develop and implement a water
O Reactive to water problems management program

o Incorporate external treatment

o Increase efficiency and reduce
costs

o Proactive water management



WATER MANAGEMENT
PROGRAMS

Developed based on guidance in ASHRAE
Standard 188 and Guideline 12-2020

o Extend equipment life
O Minimize energy and water consumption

O Maintain a safe environment



MANUFACTURER GUIDANCE

Manufacturers of boilers, chillers, and other large
mechanical equipment specify minimum feed water
quality and operating conditions

True operating conditions depend on the water
quality received from the source and the necessary
processing steps

Manufacturers are increasingly voiding warranties
for failures due to problem water quality.

L CreRco

Date: June 20, 2024

Distribution: All Sales Representatives and all ATT and AMT Factory Trained
Technicians

From: Tony Levens, Sr. Training Manager

Subject: Best Practices Boiler Initial Fill and Makeup Water

™ ® Bryan Steam Boiler Water Quality Guidelines
Form 2282
STEAM




WATER QUALITY SOLUTIONS ‘



DESIGN CONSIDERATIONS

HOLISTIC APPROACH

First goal: simplify design as much as possible. Every component within the
plumbing and HVAC system is another possible point of failure.

Second goal: select and install components considering unintended consequences

Achieving water quality goals not only extends the life of equipment but also
helps reduce energy use and chemical usage

Water treatment solutions should be based not only on the quality of water
received from the source (municipality, reclaimed) but also on the system
characteristics (material of construction, operating conditions)



COOLING TOWER WATER
SYSTEMS

Typical cooling tower treatment
* Oxidizing biocide

* Non-oxidizing biocide

* Corrosion/scale inhibitor

* Dispersants

* pH adjustment




WHY NON-
CHEMICAL?

Cost — chemicals, maintenance,
training, wastewater

Efficiency — chemicals needs to be
monitored continuously, replaced
when expired or diluted

Safety — workers suffer illness or
death from exposure to chemicals
under certain conditions

Regulatory — AHJs reevaluating
traditional methods




TAC

Media Bead . -

. Hardness lons Forming

EXTERNAL TREATMENT METHODS Dy

® | Crystal Breaking
SCALE CORROSION Free Of Template
Nucleation Site .
* lon exchange water softener * Reverse osmr ey
* Template /media assisted crystallization * lon exchange

* Magnetic/electromagnetic scale reducers * Calcite filtration - increase pH by

) reintroducing hardness and alkalinity
* Reverse osmosis

Typical applications: well water, domestic water, process water, side-stream cooling
tower, side-stream closed loop



EXTERNAL TREATMENT — OPEN LOOP

* Media assisted crystallization
* UV

* Electrolytic chlorine reduces risk of chlorine
burns and maintenance costs
o 32% water savings

O No chemicals needed — chlorine generated

* Blowdown management

Chemical treatment may include organic phosphonate and polymeric
dispersants with alternating oxidizing and non-oxidizing biocides.
Woaste products of these treatments may enter in water sources.




EXTERNAL TREATMENT — CLOSED LOQP

_~— Dissolved Oxygen
and Sediment
Filtration Tank

Outlet to Closed Loop

No-Salt Conditioner —_ &
Treatment Wrap i

No-Salt Conditioner —.

Pump

* No-salt water conditioners

— Inlet from
S Closed Loop

* Dissolved oxygen and sediment
filtration

* Corrosion and deposit prevention | Typical chemical treatment

without chemicals O Low temp hot water, closed cooling and chilled
water: combination of sodium nitrite, borax, and

molybdate with copper alloy inhibitor.

o Chilled water: phosphate, polymer borate, copper

’ oo ’ alloy inhibitors (non-oxidizing)

0.012 0.001 6.4

e - 144 o Glycol low temp: glycol with buffered phosphate-
0.036 0.003 272 based corrosion inhibitor with copper alloy

inhibitor in DI water (if water chloride levels are
750 ppm and contains hard water ions)




AAMI ST108 — WATER QUALITY FOR MEDICAL

DEVICE PROCESSING

Blend Value Reverse Osmosis

Risk analysis
Water treatment design
Maintaining the water system

Monitoring water quality
* Utility water
* Critical water

= Steam

Validation



CONCLUSION

Maintaining desired water quality starts with
engineering design and requires consistent
management to protect assets and public health

Review water quality expectations in
engineering specifications to ensure it is
consistent with current industry standards

Water Solutions Group rapidly responds to
design considerations and provides solutions to
enhance water quality through external
treatment

-

WATER
SOLUTIONS
GROUP




CONTACT

Andrew Ward
248-410-4028

WATER
SOLUTIONS
GROUP

award@deppmann.com




AGENDA

2:00-2:15 — Break

2:15-3:15 - Guide to Smart Pumps — Jason Winslow
3:15-3:30 — Break
3:30-4:30 — Decarbonization Insights — Kyle Wefing

D
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TRIVIA

If a customer is looking for a product to
eliminate the presence of dissolved
solids in domestic water, such as salts or
toxic metals, they should use what type
of product?

DEPPMANN



THE ENGINEER'S GUIDE TO
SMART PUMPS: CRITICAL
FACTORS TO KNOW

Presented by Jason Winslow

D

DEPPMANN




AGENDA

- Introduction to smart pumps

- When to use what type of smart pump?
- Selection software

- Accessories

-Q &A

D

The Engineer’s Guide to Smart Pumps DEPPMANN



MANY OPTIONS

* e-1532X

e-BOX e-1531X

The Engineer’s Guide to Smart Pumps DEPPMANN



TERMINOLOGY

ECM Pumps — A type of pump that utilizes a brushless,
electronically controlled motor.

ECM Smart Pump — A type of pump that utilizes an ECM
motor, along with smart technology for even greater
efficiency and control.

Smart Pump — A type of pump that utilizes a non-ECM
motor, along with smart technology for even greater
efficiency and control.

D

The Engineer’s Guide to Smart Pumps DEPPMANN



ECM PUMP CONSTRUCTION

E-90ECM

Mechanical Seal Shaft

Back-Pull-Out Design Bracket

Volute Gasket

Companion
Flange

Impeller

Volute

Back-Pull-Out Design

Ease of Maintenance

Back-pull-out design allows the pump to be serviced without disturbing
the piping. Maotors include sealed for life bearings. This pump design
requires no coupler or stub-shaft to install. The one-piece unitized
mechanical seal simplifies seal removal and replacement.

The Engineer’s Guide to Smart Pumps DEPPMANN



ECM SMART PUMP CONSTRUCTION

ECOCIRC XL

User-friendly interface High visibility

With enly four legically placed Even in dark mechanical rooms, a bright
buttons on an intuitive interface, display with large figures and symbols
it's easy to set and operate the makes it easy to view pump status.

new ecocire XL. Advanced settings
enable custom programming,
accessible via a PC, smartphone or
wireless enabled device.

Economical operation

A highly efficient ECM motor
combined with optimized pump
hydraulics, keeps operational

costs at a minimum.

- Increase your
control options
Multiple inputs
including start-stop,
temperature control,
pressure regulation
and advanced
Madbus ar BACnet
control provide

dynamic system

: management.
= Chilled water applications
Pump protection Electronics are separated from the pump
Built-in dry-run protection stops pump to prevent condensation for worry free
operation in the absence of water, operation even at 14°F (-10°C).
preventing damage and costly repairs. RL

The Engineer’s Guide to Smart Pumps DEPPMANN



SMART PUMP CONSTRUCTION
HYDROVAR X

The Engineer’s Guide to Smart Pumps DEPPMANN



SMART PUMP CONSTRUCTION

HYDROVAR X

PM Assisted Reluctance Motor Technology

Permanent Magnet PM Assisted Reluctance Reluctance
Power density Very high High Low
Efficiency Very high and flat curve Very high and flat curve High
Material Rare Earth Metals Ferrite and Magnetic steel Magnetic steel

Supply chain and Complex / high fluctuations

Stable

Stable

!Enwronmental High Low Low
impact

Energy _ Low Low Higher
consumption

The Engineer’s Guide to Smart Pumps

DEPPMANN




WHEN DO WE USE WHAT TYPE?

e-1510X

e-82X

e-1531X

D

The Engineer’s Guide to Smart Pumps DEPPMANN



WHEN DO WE USE WHAT TYPE?

- Style of pump

- Control Mode

- Horsepower / Voltage
- Clearance

- Footprint

RL '
The Engineer’s Guide to Smart Pumps DEPPMANN



STYLE OF PUMP

RLD suggested choices

Inline (7 year)
— Maximum 10 HP

End Suction 40 HP (10 year)

— Use flex coupled or long coupled before close coupled except on
3500 RPM or constant start stop applications

D

The Engineer’s Guide to Smart Pumps DEPPMANN



CONTROL MODES

4.3.3.1 Constant Pressure (Head)

4.3.3.2 Proportional pressure (head)

The circulator maintains a constant differential pressure ~ 1he circulator pressure is continuously increased/

at any flow demand;

decreased depending on the increased/decreased flow

1 demand; .
Hset Hset
Hset
2
4.3.3.3 Fixed speed
The circulator maintains a fixed speed at any flow
demand;
A Max
Speed
setpoint
rod
ma NV
RL '
The Engineer’s Guide to Smart Pumps

DEPPMANN



HORSEPOWER

Ultra-Premium Efficient — IE5

Motor Efficiency Ultra-Premium Efficient - IE5
MotorSizes

Control Logic -“Constant Pressure”

The Engineer’s Guide to Smart Pumps

Ultra-Premium Efficient — IE5
1/12 HP — 3 HP

-Constant Speed
-Constant Pressure
-Proportional Pressure
-Set Point Temp
-Differential Temperature

BACnet and MODBUS

3HP-30 HP

-Actuator

-Constant Pressure
-Proportional Pressure
-Proportional Quadratic
Pressure

-Constant Flow
-Constant Temp
-Constant Level

BACnet and MODBUS

D
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NEC CODE COMPLIANCE

The Engineer’s Guide to Smart Pumps DEPPMANN



FOOTPRINT

hydrovar X's integrated drive
and motor reduces floor space,
frees up wall space and creates
a compact, easily serviceable
pump package

New design
e-80X Smart Pump

- 25%
SMALLER
IN SIZE

R e ()

e-1 51-0 wit.H w_all mour{;céd ITSC

D
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FOOTPRINT

The Engineer’s Guide to Smart Pumps DEPPMANN



SELECTION

ESP
SYS

temwize~

The Engineer’s Guide to Smart Pumps . ScBPMANN



SELECTION

Conditions
Application: New Construction, K-12
Heating System Pumps

Two Pumps in Parallel / One Standby
Total Flow: 300 GPM
Head: 90 Ft Head
Fluid: Water

The Engineer’s Guide to Smart Pumps DEPPMANN



SELECTION

Selection Options

(i ] Cont ’ [ ] Frequ 1 ! ]
Variable speed - Sensored - 60Hz - Imperial/US -
Product Family @
End-Suction (select all) In-Line (select all) Double Suction (select all) Multi-Stage (select all)
[d e1s510 ;) [0 e-60ECM, e-60Stock o [1 eHsc ;) [0 esv ]
[d e15108tock ;) [0 es0 o [1 vsxvsc ;)
[ e1510% o [ e80Stock i ] [ vsxvscs ;)
[ e1531 o [ esox (] [0 VSX-VSH (obsolete) @
O e1532 i ] [0 esosc o O Hscs(obsolete) @
[d e-1535Stock (obsolete) @ [0 e-soscxL o O Hsc-s(obsolete) @
[0 e1535 (obsolete) o O es2 o O Hsc3(obsolete) ©
O es2sc (]
[0 e90 o
[0 e90E o
[0 e90ECM o
[ e90Stock o
|:| ecocirc ECM Circulator Pumps o
[ circulator Pumps o
[0 e-60 (obsolete) o
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SELECTION

Selection Options

[i ] C ’ (i ] Frequ 1 asu t
Variable speed - Sensored - 60Hz - Imperial/US -
Product Family @
End-Suction (select all) In-Line (select all) Double Suction (select all) Multi-Stage (select all)
O e1510 0o [0 e60ECM, e-60Stock 0o [0 eHsc 0 O esv 0o
[d e15108tock ;] [d eso ;] [0 vsxvsc i ]
' e1510X @ [0 e-80Stock @ [0 wvsxvscs o
[ e1531 o [ esox o [0 VSX-VSH (obsolete) @
O e1s32 (] [J esosc (] [0 HsCS (obsolete) @
[OJ e-15355tock (obsolete) @ [J esoscxL 0 [OJ Hsc-s(obsolete) @
[J e-1535 (obsolete) e [0 Hsc3(obsolete) @
O e90 ;]
O e90E ;]
[0 e90ECcMm (i]
[0 e-90Stock @
|:| ecocirc ECM Circulator Pumps i ]
[ circulator Pumps L]
O (i)

e-60 (obsolete)
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SELECTION

Duty Point

ETotaI System Flow @

# of Pumps (not including standby) €

2 v Parallel »

The Engineer’s Guide to Smart Pumps

ETotaI Head @
90

Additional pumps for standby

1

ft

Control Head @

27 ft
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SELECTION

Compare 64
Compare 492
Compare 53
Compare 55
Compare 64
Compare 49.2
Compare 52.5
Compare 541

e-1510X HS 380-480V

e-1510X LS 380-480V

e-1510X LS 200-240V

e-1510X LS 380-480V

e-1510X HS 200-240V

e-1510X LS 200-240V

e-1510X LS 380-480V

e-1510X HS 380-480V

1.5AD

2BD

2BD

2BD

1.5AD

2EB

2AD

1510XBTN4SX1

1510XC5L55X1

1510XC5K5RX1

1510XC5K55X1

1510XB1N4RX1

T5T0XC5LORX

1510XC6L55X1

1510XCTIN4SX1
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Wire to Watero

65.2

65.2

65

65

64.3

64.3

64.3

63.6

2413

1721

1955

1955

2413

1721

1740

2489

9.5in

8.5in

8.5in

9.5in

9.5in

20

7.5

5.5

5.5

20

7.5

7.5

20

Add to Schedule
I X Documents

Add to Schedule
~ & Documents

Add to Schedule
7 & Documents

Add to Schedule
= & Documents

Add

& Documents

Schedule

E3 Add to Schedule
~ X Documents

B Add to Schedule
~ & Documents

Add to Schedule
~ & Documents
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SELECTION

Multiple Pumps

Pump: e-1510X LS 380-480V 2BD

Constant Speed

Efficiency

NPSHr

Power

Head - ft

Design Point

3

2 Pumps in Parallel

Download

T
s
% - Wire to Water Efficiency

NPSHr -1t

Input Power - hp
\
|
i
|
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SELECTION

£5Bell & Gossett Submittal

and

2 Pumps in Ferel

a xylem

JohiFroject: Ropresentailve: &L Deppmann =

ESP-Systemwibe: WIZE.CASE2078 Craated On: Phone: (248) 3543710

LocatianTag; Emall: sales@deppmann.com | be E
Engineer: Submitied By: e 3 i
1 | e Ls
Contractor: Approved By: Dt : ;
e N
= :
Base Mounted End Suction Pump Pump Selection Summary -
| Bump Capacity 150 US gpm . -
Series: e-1510X Pump Head ey N
Model: 2BD | Cantrol Head T T f— [
Voltage: 380-480V Wire 1o Water Efficienay ES2% LR .
Pump PLEVY EMiclency NiA ™
Features & Design Impeter Diametor 25in
Simple Matar HP 7.5hp E 1.
Sustsinshle Duty Paini Input Power 5.12 bhp -
Intelligent perfarmance e 2 e -
i RPM @ Duty Point 1721 rpm —
Built-in protections NPSHr 427TR .W hp
Minimaum Shutoff Head 956 ft E 1 " _ T
| Ml Fiow at REM 436 US gpm i
Flow i BEP 228 US gpm ad fl==—
Powered by Xylern's hiydrovar® X Smart Motor, e-1510% Smart Pumps offer customizable pumping Fluld Temperature 160°F r T T —— T E - T T T T T —
olut febiver ul efficiency, o ity, and simplicity right out of the Fluid Typs Wiater : ! h b ! ’ h ’ ’ ’ oo
ol Each unitisfitted w_.:h_x;-lemsuwnmf' sensor to monitor the health of the pume and provide. | | gt agpres: - cossult e for act 388 lbs
enrly warnings of potential issues that could lead to downtime and service costs mp Floor Space Calculation 208 e
7 0.75 (xd) 175
Performance Curve [energy Efficiency Ratings: 17 (LR )
Punnp & Motor PEICk 0.85 ERcl: —
Purnp, Motor & Drive: PEWE: 0.0 ERv: — 525 55 B.C. = 3
[64] [140] (78]

% Wirw to Wister EMcieney
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! it

- 1528 =

2.5" DISCHARGE FLANGE
ANSI 125#

3" SUCTION FLANGE
ANSI 125#

Bell & Gossett

Discharge - 365 Max -
[388] 4 - 927]
- w587 [102)
[149] 0.75 = = , Gauge Tappings
Suction [17g) 1191 114" NPT
i
1 #
i ("
0.69
\ ik s ‘ i
! 20.23 Max.
17.75 N | 1s1a]
811 4 75 [203)
v 1 (273
i i i
v ' 1
0.69 1288 i
18] .| 269 = - 0.88 (x4)
T e i £
Dist. Between Bolt Holes
Bolt Holes 3 - 28.63 [727]
- 1483w - 207 78] Dist. Between
1372] 182 Bolt Holes
- 34,63
880]
This drawing and the information depicted
therein is the property of xyiem. copes e | 2BD-1510XC5L5SX1

issued in strict confidence and shall not be

e ottt o suet omoots ™ | Serias 6-1810X Centrfugal Pumps with hycrover X - Base Mounted
axylem brand]|_ witoutprior writen pormission of Xylem. Seal Type: BUNA |Motor Frame: 213T-215T| Frame Type: S| Flange: ANSI 1254
4200 M. Ausin Dimensions are subjact 1o change
G 1Si053, Usa | Not o bo used for consiruction unless cerified | Dimensions  IN {mm) Scale NS, | Submial # : BGe1510X-1510XCELSS
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ACCESSORIES

» ]
@ Pump Selection

System Selection Options

Designer

Suction : .

. Variable speed - Sensored - 60Hz - Imperial/US -
Triple Duty

>
Valves

Product Family @ « Express Select
Air & Dirt

Separators

v

End-Suction (select all) In-Line (select all) Double Suction (select all) Multi-Stage (select all)
i O e1510 [} [ e60ECM, e-60Stock [ [0 eHsc e O esv e
Embangers 00 e15108t0ck ° O eso o [0 vsxvsc o
< e1510X% o [0 es0stock o O wvsxvscs ;]
e [ e1531 e [0 esox e [0 vsx-vSH (obsolete) @
PICVave > O e1532 (<] O esosc (<] [0 Hscs(obsolete) @
Monioring & [0 e15355tock (obsolete) @ [J es80scxL o [0 HSC-S(obsolete) @
:n'r?:k [] e1535 (obsolete) o [] HsC3 (obsolete) @
Do

Wastewater &
Stormwater

e-90E o

oo
]
o

Replacement
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ACCESSORIES

gffi“"‘ v Pump Selection: e-1510X HS 380-480V 1.25AD

Suction

>

Diffuser Plus
Tipleowy Flow: 150 US gpm: 2 pumps =75 US gpm ea Fluid: Water
Valves Pump Discharge Size (in): 1.25 Temperature: 160 °F
ArgDnt Pump Suction Size (in): 1.5 Density: 976.1289 kg/m3
S Vapor Pressure: 32.7275 KPA
1[_a<p:n:\on 5 ViSCOSi[y: 0.3892 cP
anks
Specific Gravity: 0.9779
Heat >
Exchangers
¥ Fluid: water 160 °F
HVAC Skids >
PiCVave > Selections
) Connection Type Pump Suctien Size (in)
Comts >
NPT/NPT h 1.5 v
Glycol Make- 3
Up Unit

Wastewater &
Stormwater

Replacement o
Parts

scresuie @) > < T ————————————————————————————————— >
Eﬁgssuclﬁzgu\cs ’ ﬂ e e e _n SR l“

’ B Select
Projects > DA-3 3.0 1.5 2.75' NPT/NPT 68 17 4 Documents
REVITFILE % B3 Select

BA-3 2.0 1.5 5.08' NPT/NPT 50 13 3 Docum?
Account >
RL
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ACCESSORIES

et Pump Selection: e-1510X HS 380-480V 1.25AD m

Suction
Btieerplis *
TipeDuty Flow: 150 US gpm: 2 pumps=75 US gpm EA Fluid: Water
Velies Pump Discharge Size (in): 1.25 Temperature: 160 °F
Air & Dirt ump Suction Size (in): 1. ensity: . m
N Pump Suction Size (in): 1.5 Density: 976.1289 kg/m3
o
e Vapor Pressure: 32.7275 KPA
Expansion Viscosity: 0.3892 cP
anks
Specific Gravity: 0.9779
Heat
Exchangers
b4 T
vsc sk > ¥ Fluid: water 160 °F
PCvVahve > Selections
Moniorng Valve Design Connection Type
Controls
Straight hd NPT Male h
Glycol Make:
Up Unit
Wastewater & 3
Stormwater Automatic Selection . User Specified Selection
Replacement
P:ﬁ: ement 3
s @ > < (D >
EUN?I:”?| ’ ““ g e
ng Schedules
Projects > S
REVITFILE > Add 1o Schedule
3DV-2NMF 2.0 16.21° 0 NPT Male 28 200psig & Document
Account ¥

Knowledge
Center

Systemwize
n
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ACCESSORIES

e, ™ Choose Products -
. leal
Suction -
Diffuser Plus o o o o
Traple Dut, L
Valv YR
Al & Dirt
Seporators i .
Expansion =
Tanks
Exchangsrs ./ Centrifugal Air Separator [ cemrifugal Air & Dirt Separator [ coalescing Air & Dirt Separator [ smali coatescing Air Separator
HVAG Skids ¥
» ¥ Fluid: water 68 °F
il Selections
Glycol Make- o, Total Flow Connection Type
Up Unit
v
wastewater & 150 US gpm - NPT
Stormwater
Replacement >
Parts
Autormatic Selection . User Specified Selection
schecue ) >
>
Progers > Shipping Weight | Flooded Weight - Actions
REVIT FILE >
RL-2-1/2N 2.5 Centrifugal, Without Strainer 180 GPM 1 TRUE 350 125 333 83 Ibs 108 Ibs 3

&

Account 3>
RL-3N 3 Centrifugal, Without Strainer 190 GFM 1.49 TRUE 350 125 112 65 Ibs 120 lbs s

Knowledge
Center .

L3
Systemuize R2-1/2N 2.5  Centrifugal, With Strainer 170 GFM ¥z TRUE 350 125 4.46' 86 Ibs 1M11bs 3
Dazhboard > -—
Uparade
- > R3N 3 Centrifugal, With Strainer 190 GPM 1.85 TRUE 350 125 367 a5 Ibs 1551bs : .
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OTHER CONSIDERATIONS

- Applications that require a bypass

- Scheduling the speed of the pump

Balancing

D
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ARE THERE ANY QUESTIONS?

- B DEPPMANN

That brings us to the end of this presentation. Thank you
very much for your time!

D
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THANK YOU FOR YOUR TIME!

Jason Winslow

734-524-4218
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AGENDA

3:15-3:30 — Break
3:30-4:30 -  Decarbonization Insights — Kyle Wefing
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TRIVIA

What is name of the new drive

and motor combination used
on the e-1510x?
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DECARBONIZATION INSIGHTS:
KEY TAKEAWAYS FROM THE 2024
ASHRAE CONFERENCE

KYLE WEFING — OUTSIDE SALES LEADER

D
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DECARBONIZATION

NET ZERO




INTRO: BACKGROUND

eliminating carbon emissions from commercial building
operations by transitioning to cleaner energy sources and more
® efficient systems.

? Definition: Decarbonization is the process of reducing or

global carbon emissions, making the building sector a critical

“ Significance: Buildings are responsible for nearly 40% of
area for climate action.

D
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INTRO: EVOLUTION & LONG-TERM GOALS

7
)

Evolution: Shifting from energy efficiency to comprehensive
net-zero strategies, including electrification, renewable
integration, and sustainable building materials.

Long-Term Goals: Net-Zero by 2050: Achieve zero net
emissions across all building operations.

Milestone: Emission reduction targets by 2030

D
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GOALS: ENVIRONMENTAL

Emission Reduction:

Lower both operational

and embodied carbon
emissions.

Energy Efficiency:
Maximize efficiency in
lighting, heating,
cooling, and insulation
to minimize total energy
use.

Renewable
Integration: Shift
towards renewable
energy sources to
replace fossil fuels.

D
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GOALS: ECONOMIC

Lower Operating Costs:
Energy efficiency reduces
utility costs, while
renewable energy sources
can stabilize energy
expenses..

Enhance Property Value:
Sustainable and energy-
efficient buildings tend to

attract high-quality
tenants, potentially
increasing rent or property
resale value.

Access to Incentives:
Many governments and
organizations offer
financial incentives,
grants, and tax breaks to
support decarbonization
efforts.

D
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GOALS: OPERATIONAL

Improve Building
Resilience and Uptime:
Ensure systems are
reliable, adaptable to grid
changes, and capable of
maintaining operations
during power disruptions.

Enhance Occupant Comfort
and Health: Decarbonized
buildings with optimized HVAC
systems can maintain better
indoor air quality, temperature
control, and humidity levels,
improving tenant satisfaction.

Boost Tenant Retention:
High-performance
buildings align with tenant
expectations for
sustainability and health,
increasing tenant loyalty
and lowering turnover.

D
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GOALS: COMMUNITY & SOCIAL

Support Healthier Urban
Environments: Decarbonized buildings
reduce local air pollution and
greenhouse gases, contributing to
cleaner urban areas.

Job Creation in Green Technology
Fields: Workforce development for
energy-efficient technologies,
renewable energy, and building
retrofitting creates skilled job
opportunities.

D
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METRICS: ENERGY USE INTENSITY

oo il -
L T —

@

Definition and Importance:
Measures energy consumption
per square foot, a fundamental
metric for reducing energy and
emissions.

EUI=kBTU/sq ft

Strategies for Reduction:
HVAC optimization, LED
lighting, enhanced insulation,
and smart thermostats.

D
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METRICS: CARBON EMISSION REDUCTIONS

e Scope 1: Direct emissions from on-site fuel
combustion.

é, | - p I I ‘;‘ . te Fa S 4
technical solutions 37 > o5 Ts s
- B g (3‘ = o 5
o 2o 33 3 $ 3 o’
. — =]
matrix E g : 2 3
@ 5
L]
m Boilerreplacement: high efficiency, or oil to gas @ ®
: Boiler control improvements ®
heating
Steam riser balancing or TRVs @
Electrification of space heating @ ® @
Hotwater boiler replacement @ ® e ®
&
3 High efficiency water fixtures &
hotwater
DHW distribution improvements @ @ ® [ ]
Airsource heat pump for DHW & ®

Source: https://be-exchange.org/report/hi-rise-low-carbon-multifamily/ RL )
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METRICS: CARBON EMISSION REDUCTIONS

Scope 2: Indirect emissions from purchased
electricity.

Map of eGRID Subregions

USEPA, eGRID
rea falk within

Crosshatching indicates that an &
i ing eGRID subregi

D

Source: https://www.epa.gov/system/files/images/2024-05/egrid-subregion-map.png DEPPMANN



METRICS: CARBON EMISSION REDUCTIONS

— Scope 3: Indirect emissions from supply
e chain activities.
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METRICS: FINANCIAL & LIFECYCLE

ROI Strategies: Focus on
high-ROlI projects, such
as LED upgrades, smart
building systems, and
HVAC optimization.

Lifecycle Cost Analysis
(LCA): Evaluates total
cost of ownership,
considering operational
savings, maintenance,
and initial investment.

D
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INCENTIVES: INFLATION REDUCTION ACT

Energy Efficient Commercial Building
Deduction (Section 179D): Up to $5 per
square foot for energy efficiency
improvements.

Investment Tax Credits (ITCs) for
renewable installations like solar and
geothermal.

OO0 _00

Production Tax Credits (PTCs) for clean
electricity production.

Tax Credits:

DOE’s Funding Programs: Provides grants
for energy efficiency, electrification, and
emissions reduction.

IRA’'s Greenhouse Gas Reduction Fund:
Supports low-interest loans and grants for
energy retrofits.

Programs

Energy Audits and Consulting Incentives:
Financial support for energy audits to guide
decarbonization planning.

Grans & Loan
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DESIGN: MECHANICAL ROOM
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DESIGN: ADDITIONAL

Electrification with
heat pumps

Variable Refrigerant
Flow (VRF)

Energy Recover
Ventilation

Building Automation &
Smart Controls

Design Trends

Low-Global Warming
Potential (GWP)
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STANDARDS: REGULATION & ASHRAE 90.1

State and Local Building Performance Standards

e Washington
k‘—

Seattle, WA

Boston, MA

Cambridge, MA

New York City, NY

Boulder, CO

Aspen, CO

Reno, NV

.y Denver, CO

©

Maryland
Colorado =

Montgomery County, MD

Washington, D.C.
Ol
Chula Vista, CA

Policy Status, Metric
M Passed, Both
. PdE;SUd, Emissions

-
)

B Under Consideration, NA

D

DEPPMANN



DECARB STRATEGIES & TAKEAWAYS

NET ZERO
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DECARBONIZATION INSIGHTS:
KEY TAKEAWAYS FROM THE 2024
ASHRAE CONFERENCE

Thank you for your time today.
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DEPPMANN
ACADEMY 2024

Thank you for your time today.
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