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Operating Engineers Seminar 2024

E:é|=|_._l'|:H—_—U_|

b



Agenda

 Welcome

* System Optimization

 Heat Exchanger Maintenance

e Distribution & Production Projects
* Customer Resources

* Q&A

Raffle
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System Optimization

John Fick
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Return Temperature Control

hot water
SUPPLY 180°-250°F

District Energy »—
return water
RETURN <160°F

PUMPS EXPANSION TAKK

-----

= HEAT EXCHANGER

District Enzrgy o) :

L—§—~ District Energy

chilled water
SUPPLY <47°F

4

+ District Conling
* RETURN water -56F
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Common Causes

low (chilled water) or high (hot water) return temperatures

e Power outage causing control valve to fail
* Inaccurate setpoint

 Leaking control valve

e System reset schedule not in place
 Undersized equipment coils

e Secondary loop pumps not operational
during no use seasons

)
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Hot Water Reset Schedule

Water Temperature [deg F]

260
240
220
200
180
160
140
120
100

=—=Primary Supply

=—=Primary Return

—==Building Supply

Building Return

-40

-20

0 20 40 60 80
Outside Air [deg F]

\e= DISTRICT ENERGY
= ST PAUL"



Why it matters

=

RETURN

—

SUPPLY

Meter measure district flow and
temperature difference (AT)
between supply temp and return
temp

Meter performs an instantaneous
calculation to determine MWh or
Tons/hr and then sums these
figures for a total usage

Usage Formula:
Usage = Flow * AT * 501

)
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Heat Exchanger Maintenance
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Heat Exchanger Types

Shell and Tube Plate and Frame & Brazed Plate
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Heat Exchanger Maintenance

Building
Supply
Water District Supply
| Building
Return

District
Return

Building
Supply

District Return

| District
. Supply
Building
Return
Water
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Y-Strainer Operation

Figure |: WYE Strainer Straining lllustration
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Measuring Pressure Drop

To measure pressure drop across either
the strainer or the heat exchanger:

1.  Verify there is flow through equipment

2.  Open Manual Valve on downstream side
and close manual valve on upstream side

3.  Record Pressure

4. Close manual valve on downstream side
and open manual valve on upstream side

5. Record pressure

6. Subtract the downstream side pressure
from the upstream side to find dP

7. Cleaning required if dP is greater than:

Strainers >3-5 psi (depending on size)
Heat Exchangers >5 psi

N
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Energy Transfer Station Heat Exchanger PM Equipment

NOTES:

1. SCHEMATIC IS REPRESENTATION OF HOT
WATER PIPING. CONTRACTOR REQUIRED TO
CONFIRM SUPPLY AND RETURN WATER LINES.

2. ALL SERVICE PIPING AND VALVES TO BE RATED
FOR 250 Ib MINIMUM WORKING PRESSURE AND
ALL ISOLATION VALVES TO BE BALL OR
BUTTERFLY TYPE DESIGN,

3. CUSTOMER IS RESPONSIBLE FOR DESIGN OF
SYSTEM INTERFACE.

4, FLOW METER REQUIRES SPECIFIC PIPE
DIAMETER. SIZED FOR INSTALLATION, CONSULT
D.E. PRIOR TO INSTALL.

5. ALL THERMAL WELLS REQUIRE 45 DEGREE
PLACEMENT INTO WATER FLOW OR INTO A TEES
ELBOW WITH INSTALLATION OF WELL INTO THE

WATER FLOW.
6. PROVIDE HIGH POINT VENTS AND LOW POINT
DRAINS,
MIN 3 PIPE DIAMETERS.
(METER SIZE) OF STRAIGHT
PIPE DOWNSTREAM OF METER
CUSTOMER MIN. 0 PIPE DIAMETERS OF
BUILDING WALL (METER SIZE) STRAIGHT
7 DISTRICT PIPE UPSTREAM OF METER ;
SERVICE STAND ALONE OR v S, RS
- VALVE HIGH POINT VENT NETWORK CONTROL
MODULE
HOT
WATER
RETURN £ OUTSIDE ATk SENSOR
BYPASS
LINE F
HOT PROVIDE DRAINS  BLATE HEAT
WATER o | FORCLEANING by CHANGER i
SUPPLY | :l R . - S 1
1
1 ! 120 VOLT/ 200 AMP METER
BTUH ISOLATED CIRCUIT
CUSTOMER VALVE | ymETER ===~~~ J | BREAKER WITH LOCK.
METER L4 TERMINATE IN 1900,
CUSTOMER RESPONSIBLE J-BOX (BY CUSTOMER)
FOR ALL PIPING FROM
DISTRICT SERVICE
VALVES.
JW11202008
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“In Place” Heat Exchanger Cleaning Procedure

m_ﬁf g

UTSIDE AIR SENSOR

HOT
WATER
RETURM

BYPASS |

LINE \ -

' 11| ||

SAFETY

{
HOT | mmﬁ; DRAIN TE HEAT
WATER | FOR CLEANING - .c@_l
SUPPLY 1 A O T 3
Supply and return hose from chemical
cleaning tank to heat exchanger with
CUSTOMER VALVE

transfer pump
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Suggested Preventative Maintenance Schedules

Strainers:

* Measure dP across strainers monthly

* Blow down strainers as required — based on dP

* QOpen strainers and remove screen — inspect, clean, and replace as required (annually)
- Over time screens will wear out and need to be replaced
- Schedule this annual inspection after spring shutdown to ensure parts availability

Heat Exchangers:

* Measure dP across heat exchangers monthly

* Clean heat exchangers in place as required — based on dP

e Plate and Frame Heat Exchangers should be disassembled, cleaned and re-gasketed based on performance
- Schedule all preventative maintenance work for after seasonal shutdown to ensure parts availability

Water Treatment:

 We recommend a water treatment company test your water a minimum of annually and provide a chemical
treatment plan based on the results.
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Distribution & Production Projects

Steve Rambeck
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Distribution & Production

Leak Detection

: Wire
%;%%
%73 lrl
=4
_ , Steel Pi Polyurethane Foam PE Protective
Our field teams service over teelPipe | <Ulation Jacket
56 MILES of supply and

return piping in the Saint Paul area.
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Distribution & Production
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Distribution & Production
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Distribution & Production

* 6.7 million gallons of
storage capacity

* Chilled water storage reduces
peak-electric demand

* Firm capacity for
weather events
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Distribution & Production

| WASTEWATER TREATMENT FACILITY

e e clean effluent water

S S} o
(S IUUR (ischarg

warm clean T cooler clean
effluent water effluent water

exchangers

ENERGY PLANT l T

coupled with
renewable electricity

e i

COMMUNITY BUILDINGS

-

|
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Customer Resources
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Customer Portal

\\\ District Hot Water Show Hover Chart ( High / Low Consumption (MWh) Bar v Daily v (= el ]

range legena maner . M
zoom 2] (1] (3] (v ][] S|mp|e anh.board
’ and navigation

: e Multiple
) comparisons
I o available
. I | I I I I ’ * Quickly identify

opportunities

ainedadws |

High Temperature
Low Temperature
Average Temperature
Precipitation
Humidity

L L A R * Complete energy

2 Years Ago m
3 Years Ago b

Bill Period Average b h k .
Comparison ll | Average Temperature v Comparison ll | None v Comparison | None v Comparison [l | None v e n C I I l a r I n g

Weather information provided from Aeris Weather

18. Jan 4. Jan 26. Jan 28. Jan 30. Jan 1. Feb 3. Feb 5. Feb 7. Feb 9. Feb 11. Feb 13. Feb 15. Feb 17. Feb

Data is unverified and subject to change upon review.
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Customer Resources at DistrictEnergy.com

. M e Get the most out of your connection to District Energy by engaging our team of experts when you
a S O p e ra I l I g e I Ig I I I e e rS have guestions and projects. We are just down the street and ready to help you with system
optimization, building projects, and environmental certifications
t t .

e Maintenance checklist

* Request service or submit a
guestion

* Energy Efficiency Program

e Customer Portal

.' DISTRICT ENERGY
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Ask the Engineer

Energy Efficiency

Building Automation - Control System Warnings »

Building Automation - Totalizers & Pressure Independent Valves »

Building Care & Energy Savings - webinar »

Demand Savings Through System Management & Equipment Recommissioning »
Efficiency Gains with Cooling Start Up »

Equipment Selection & Operation »

Load Limiting: How District Energy Meters Can Help Save You Money »

Project Support and Customer Resources »

Building Controls and Delta T Impacts »

Maintenance

All about Heat Exchangers »

Care for Building Systems During Low or No Occupancy »
Extra Care for Extremely Cold Weather »

Prepare Your System for Cooling Season »

Preventative Maintenance Check List »

Water Treatment Biological Care for Your Cooling Loop »
Water Treatment for Your Cooling Loop »

Water Treatment for Your Heating System

)
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Preventative Maintenance Check List

=
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DJST%‘;’:EESEFGY Preventive Maintenance Checklist

A preventive maintenance program is a way to increase the likelihood that all mechanical
equipment is operating efficiently and using energy wisely.

The following is a list of common tasks that most manufacturers recommend for certain
equipment. It is not a comprehensive list for any individual building and not all manufacturers
recommend the same maintenance.

For personnel safety and to protect equipment, maintenance tasks should only be performed
by qualified and trained individuals ([recommended contractor in parenthesis after each task).
The list below is intended as a guide but is not to replace manufacturer recommended
maintenance, and District Energy 5t. Paul is not responsible for any use of this checklist.

Recommended prior to the start of heating season
Building Loop

O Test the system water/glycol mixture for proper glycol levels and chemical treatment levels
for corrosion inhibitors, pH, microbiological growth, etc. as recommended by the chemical
treatment consultant. (Chemical}

O cCheck that the air pressure on the expansion tank is set to the system water pressure and
that the tank is not flooded or the diaphragm is not completely compressed. (Mechanical}

O verify system loop pressure is within narmal range based on height of building and system
size. Too low of pressure may indicate pipingfvalve/coil leak. Too high of pressure could
indicate heat exchanger(s) failure and incoming water from the District Energy loop.
{Mechanical)

O confirm all electronic valves are working properly. (Mechanical)

O i applicable, manually switch 2-pipe system from cooling to heating mode by isolating
current energy made for six hours prior to slowly starting new mode of operation to reduce
the thermal stress to the building systems {summer/winter). {Mechanical)

Heat Exchangers

O visually inspect heat exchanger for leaks at the connection points ta the heat exchanger as
well as the bady of the heat exchanger. Insulation may be hiding small leaks, so also check
for areas of wet or water stained insulation. (Mechanical)

O cCheck the pressure gauges and thermometers for accuracy. {Mechanical)

e DISTRICT ENERGY
e

ST PauL”

Preventive Maintenance Checklist 1

O check the heat exchanger and strainers for pressure drop. If the pressure drop is greater
than 5 psi, clean the strainer screens. Annually blowdown the strainer regardless of
pressure drop. {Mechanical)

3 Flush the heat exchanger(s) with mild cleaning solution every 5 years to remove buildup on
heat transfer surfaces. Use chemical dilutions and velocities as recommended by approved
chemical vendor. {Mechanical)

3 Test the safety relief valves. (Mechanical)

Controls — Heat Exchangers

3 Manually cycle temperature control valves, (Contrals/Mechanical)

3 check accuracy and calibrate instruments and transmitters as necessary. (Controls)
O check the room thermastats and repair or replace if necessary. (Cantrols)

3 wverify that contral valves positively shut off when no heat transfer is required.
(Controls/Mechanical)

O 1f using pneumatic contrals, check for tube leaks and fix as required. Perfarm all
recommended maintenance procedures on the air compressor per manufacturer’s
instructions. {Controls/Mechanical)

Pumps

3 wisually check the pump alignment and coupling. (Mechanical)

O check VFD operating conditions if installed. (Electrical)

3 inspect, clean, and check the VFD heat sink and cooling fan. (Electrical)

O wubricate the pump bearings according to the manufacturer's recommendations.

(Mechanical)
O check the motor mounts and vibration pads. Repair or replace if necessary. (Mechanical)
3 inspect the mechanical seals or pump packing. Replace if necessary. (Mechanical)
O slow-down (if possible] or remove strainer screens, clean and put back in service.
(Mechanical)
Air Handling/Makeup Air Units (Fans and Coils)
O 8rush and vacuum the coil, fan, and housing. {Mechanical)

O wubricate the fan and motor bearings according to the manufacturer's recommendations.

{Mechanical)

3 clean the condensate drain pans (including the drains from the pans). (Mechanical)

‘== DISTRICT ENERGY
—

=T PALL” Preventive Maintenance Checklist

Clean the outside air intake screen. (Mechanical}
Inspect, clean, and check the VFD heat sink and cooling fan. (Electrical)

Check the belts and sheaves. Tighten or replace the belts and adjust if necessary.
(Mechanical)

Check the minimum setting for the outside air damper. Ensure proper operation and a tight
shutoff. Replace any seals that are cracked or falling off. (Mechanical)

Lubricate and adjust the dampers and linkage. (Mechanical)
Check the fan motor mounts and vibration pads. (Mechanical)

Check the control valve packing and lubricate if necessary. (Mechanical)

oCoOo0o0D0D O DODOD

Adjust the schedule of system starts and stops based on current ocoupant loading (i.e.
stagger start times of critical equipment by at least 15-20 minutes to avoid electrical and
thermal peaks). (Controls/Mechanical)

Test freeze stat for proper operation. (Mechanical)
Replace all air filters per manufacturer's recommendations.

If applicable, check CO2 sensor is functioning and communicating with BAS systemn.
(Controls)

O 0ODD0DD

Werify air flow measuring stations are calibrated and communicating with the BAS. If
necessary, clean damper blades/tubes. [Mechanical/Controls)

]

Check functionality of energy recovery wheel. Confirm control sequence is operating the
wheel, the motor is working, and dampers are opening and closing properly. {Controls)

Radiators and Reheat Coils

3 visually inspect the fins on the radiation element and coils. Vacuum dean if necessary.
{Mechanical)

3 Check air vents to make sure they are in aperating condition. (Mechanical)

3 check system air releases and remove air from the loap if necessary. (Mechanical)
Domestic Hot Water

3 inspect circulation pump for proper aperation. (Mechanical)

3 Flush potable side of the heat exchanger with citric acid approved by chemical vendar
annually. {Mechanical)

O verify carrect return temperature and adjust mixing valve as necessary. [Mechanical)

Preventive Maintenance Checklist 3
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Questions

651.297.8955
info@districtenergy.com
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