P CBS

Canadian Boiler Society 2019 Education Days

Re-Thinking Design of Steam Systems

Speaker:
Jeff Burrell

Spirax Sarco Canada Limited

2019 Education Days London, Burlington, Kingston, Montreal, Halifax



Typical Selection Criteria

Common Considerations: Rarely Considered:

- Budget - Total Cost of Ownership
- Efficiency - Reliability/Maintainability
- Safety


Presenter
Presentation Notes
Lowest Budget, assumption is all solutions are the same.
Highest Efficiency on paper does not always translate to operational efficiency.

Total Cost of Ownership - Capital Cost, Installation and Commissioning: Ease and complexity, Operating Cost, Higher Efficiency, Lower Maintenance Cost

Reliability/Maintainability - Diminished Life Cycle due to poor design selection, Diminished Life Cycle due to low maintainability, Unscheduled downtime and service disruptions






Typical Heat Exchanger Design Example — 2018 Project



Presenter
Presentation Notes
Air Enters into the system 

Many Configurations of Heat Exchanger Packages 
	Steam Side Control
	Condensate Side Control
	Feed Forward Control
	Constant Steam – Secondary Side Control
	Primary Control with Secondary Mixing Valve Control

Design is based on Maximum flow
What happens at No Flow Condition or Low Flow Condition
Boiling and Overheating 
Stress on heat exchanger and internal ruptures
Condensate Side Control Issues 
Over sizing 
Controllability issue
Very Low Turndown
Flash Steam Wastage
Wastage on non-vacuum designs
Which Heat Exchanger to select
Fouling
Temperatures
Mixing Valve to temper
Need for two Valves? 
DHW issues and Heating loop issues
No Recirculation



2018 Project Example
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Presenter
Presentation Notes
This was at a University. 
Since the Temperature regulator swings a lot the digital mixing valve becomes necessary.
Two Valves to Maintain (More Maintenance issues)
Higher Fouling
When temp regulator fails the fouling increases significantly


2018 Project Example
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Presenter
Presentation Notes
This was for a University as well. 
This was proposed as a solution to Stall and sold as a energy saving option as condensate cools down. 
Cooled down condensate can cause hammering issues in return pipes and also will need to be heated back up for it to be used in the boiler. 
Condensate can back up all the way into the steam supply line, hence the Overflow steam trap. 
Since the overflow steam trap continuously removes condensate the temperature at the inlet of the heat exchanger will be close to steam temperature. 
Difference between Temperature at inlet and temperature at the outlet will be very high. (This becomes a major issue when secondary side temperatures are low as well). 
This difference causes heat stress cracking in the heat exchangers. Which is worse in welded units as they cannot expand or contract too much. 
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INSTALL MEW FLOW SWITCHES OM THE CLYCOL SUPPLY AMD FETUREM LIKES AZ SHOWH.
THE FLOW SWTCHES WILL SERVE A= LOW FLOW INDICETOSS FUR THE STEAM S&FETY
SHUTOFF WALVE.
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Heat Exchanger Systems — Improved Design




Heat Exchanger Systems — Modern Mechanical Room
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Condensate Return Systems — Typical Design
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Presenter
Presentation Notes
Has to be Vented – Flash loss
Steam Traps will leak during the life cycle
Cavitation
Leaking Seals

Make HEXs more efficient as most HEX go under Vacuum
Flash loss can be avoided with closed loop heat exchangers
No Cavitation
No Leaking Seals
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I
Float-thermaostatic trap

- Electrical Condensate Pump issues

- Mechanical Displacement pumps —
Steam or Compressed Air
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Presenter
Presentation Notes
Has to be Vented – Flash loss
Steam Traps will leak during the life cycle
Cavitation
Leaking Seals

Make HEXs more efficient as most HEX go under Vacuum
Flash loss can be avoided with closed loop heat exchangers
No Cavitation
No Leaking Seals



De-Aerator Systems Project 2018
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Presenter
Presentation Notes
Ineffective Air Removal
Oxygen testing not performed
Spray type DAs are definitely ineffective as testing

Boiler Feed Pump issues
Feed Pump sized to 5 psig of pressure in the DA
Where is the pump suction located on the DA
Is it right over the chemical feed

Sized inappropriately draws a vacuum
Is it sized for very low Makeup water
Are the valves undersized
Has the attached steam load increased
Is it right over the chemical feed



De-Aerator Systems

Ineffective Air Removal

Boiler Feed Pump issues

Undersized - draws a vacuum

Controlling both Pressure &
Temperature
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Presenter
Presentation Notes
Ineffective Air Removal
Oxygen testing not performed
Spray type DAs are definitely ineffective as testing

Boiler Feed Pump issues
Feed Pump sized to 5 psig of pressure in the DA
Where is the pump suction located on the DA
Is it right over the chemical feed

Sized inappropriately draws a vacuum
Is it sized for very low Makeup water
Are the valves undersized
Has the attached steam load increased
Is it right over the chemical feed



De-Aerator Systems

- Total Cost of Ownership Example — 700HP system with a DA providing 50ppb

instead of the 7ppb required. Assuming a 5% blowdown.
- Efficiency

Chemical cost increase will be $3,680 per Year
- Maintainability

- Diminished Life Cycle due to poor design selection

- Safety
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Presenter
Presentation Notes
Total Cost of Ownership (lower initial cost but very high life cycle cost)
Cost of Chemicals is a recurring cost
Cost of higher blowdown is a recurring cost
Pump Maintenance cost
Efficiency
Too much chemicals lead to higher blowdown
Air in steam system will be a barrier in heat transfer
Maintainability
If sulphite addition is missed there is risk of corrosion in the steam system.
Maintenance issues with pumps
Diminished Life Cycle due to poor design selection
Steam equipment and piping life cycle gets diminished
Pump life cycle gets diminished
Safety



DeAerator Systems

Q H -IL Vent condenser

Make-up water = o h‘lﬁ PERFORMANCE VERIFICATION OF INSTALLED EQUIPMENT
| Drain N Installed equipment whose performance is questioned by the Owner or his
representative may be subject to performance verification.
: , i@' 2 When performance verification is requested, equipment shall be tested to
N Conden?ate determine compliance with specified performance requirements.
return

Live stearm — mmm— O " —< 3 The Owner will determine by whom testing shall be carried out. When
requested, the Installing Confractor will be asked to arrange for services of
an independent festing agency.

A4 Testing procedures shall be approved by the Engineer.

5 Should test results reveal that originally installed equipment meefts
specified performance requirements, the Owner will pay all cosfs resulting
from performance verification procedure.

Live steam =

Flash steam

Chemical dosing
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Presenter
Presentation Notes
Select a Spray and Tray Model

Select a properly sized DA
One valve to maintain pressure and one to maintain Temperature
Sized for 100% Makeup load

Performance Guarantee should be a requirement
Add performance penalties in the Specification



Blowdown Heat Recovery — Typical Design
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Presenter
Presentation Notes
The best of intentions to recovery blowdown. 
But selection of a design that does not work once it has plugged up.
Not accounting for operating conditions during the design where there is cold water stagnation and hence overheating. 
A good example of how not to design for maintainability. 
Doesn’t Even have a temperature gauge for the operator to look and confirm


Blowdown Heat Recovery
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Presenter
Presentation Notes
Flash separation is more effective. 
Heat Exchanger can be easily cleaned. 
We only use it for surface blowdown and not bottom blowdown. 


Thank you

Jeff Burrell

Company: Spirax Sarco Canada Limited
Email: jburrell@spirax.ca
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