






90% of my work, Industrial
implementing projects, contractor experience



I’m a hands-on tool guy

I am trying to focus on 
unusual innovative things, 
not all the usual!

Low-cost/No-cost energy tools!



My favorite 10 Low Cost/No Cost tools!

1. Testo Smart Probes
2. Flir Ipad/phone Imagers
3. Micro data loggers
4. Smokeys
5. Combustion Analyzers
6. Ultrasonic flow meters
7. IAuditor software platform
8. TLV site, energy calculations
9. DOE Steam Modeler site
10. BD Modeler - measurement



The world of Smart Instruments!

Lots of data collection, .

Yes, there’s an app for that

#1



1.Testo Smart Probes, measure air flow and 
small pressures.

Air Flow, Anemometers – Hot Wire or Vane



But How Do I? – Measure Small Pressures

Manometers – Digital or U-Tube



No one ever measures where 
they are on the perf. Curve!#1



Things you will find:
VFD opportunities
VFD’s not set right
Motors oversized
Airflow way too high for the ventilation 
system needs
Air velocity required for ventilation 
system capture velocity not adequate
And more.......

Fan Curves & Conditions
watch it and document it on the app.



Cheap Thermal Imaging!#2

SRV Leaking



• Building envelope issues
• Electrical contact resistance
• Overloaded circuits
• Wet Roof Insulation
• Uninsulated piping and valves
• Failing bearings and couplings
• Leaking valves
• Leaking steam traps

$400 from FLIR, be using it in 10 minutes



Uninsulated piping with temperatures



Review furnace fireboxes, ducts, for air 
leaks, (infiltration), refractory issues.



Duct leakage



Looking into the kitchen



Micro Data Loggers to the Rescue

Wireless to 
your phone!

#3



Channel 1: CW in Temp
Channel 2: CW out Temp
Channel 3: Air into coil Temp
Channel 4: Air out of coil Temp

Gateway available to send info
To Cloud



Oversized Equipment, short cycling



Boiler plant master control, (multiple boilers) 
lead/lag– 75% load, 3 minutes, 5 min. minimum

Channel 1: Flue gas Temp
Channel 2: Return Water Temp
Channel 3: Supply Water Temp
Channel 4: Motor on Cycle Time



No Load – Load, leaks – comp. 
air, steam, water, etc. (CT’s)

NO PRODUCTION 
OR OCCUPANCY



SEEING IS BELIEVING – Smokeys#4

https://youtu.be/C-MZaHxQxAw 5:00



Best Industrial Ventilation I have ever found 
in over 40 years of practice! www.acgih.org



Practical use: capture velocities on hoods, 
duct leakage, air flow in ducts.



What’s the flame telling you? 
Flue Gas Analyzers are now CHEAP!#5



Energy Conservation 
Measure:
Tune burners –
Optimize air/fuel ratios







Don’t Try and Adjust, but you can diagnose
And estimate savings easily!

Having an analyzer now makes it 
practical and easy to quantify 

your conditions and take action!



#6 Saving water, got to measure it 
to manage it.





At a cooling tower overflow drain in 
Singapore, Pharma Plant - 2” pipe

Now you can 
afford to have 
meters all over 
and avoid this!



RO System

Boiler 
Make-up 
great KPI 



Vessels filled with different resin beads
one regenerating, 

one in service, 
one in standby

Different beads, 
Cationic (- Negative charge)
Anionic (+ positive charge)
Have different affinities
& adsorb/elute cycles, 
but all of this works 
the same way

You can validate softener parameters



And RO parameters



You can find outfall
meter opportunities



#7 Daily rounds for obvious things 
with accountability



IAuditor, digitize any audit, capture 
reporting, analyze the results.

www.safetyculture.com



Automation of checklists, procedures, energy 
audits for multiple locations! – FIXING PEOPLE!

Imagine you run a 
school system, a 
university, a group of 
hotels or fast-food 
restaurants, or similar 
plant sites – here ya go!.

I am developing 
automated boiler 
logs with Algo’s

No capital dollars - $20 a month



Great possibilities!







#8 TLV, website, more than 
50 calculations, steam 
tables, easy



Deaerator operating conditions are 
horrible! Should be 6 to 8 psig



Supposed to be 
18-24” vent, 
kind of lazy





Savings Calculations

2223 – 1066 = 1,157lbs/hour or about 
1,157,000 BTU’s/hour 

1.157/.825 combustion eff. = 1.4MMBTU/hr. 
Nat. gas input 

1.4MMBTU/hr. X $8/MMBTU X 8,500 hours = 
$95,200, or $100k with water/chemicals 



What could this be worth?



#9 Evaluating turbine and boiler 
operations and best practices.



https://www4.eere.energy.gov/manufacturing/tech
deployment/amo steam tool/overview

DOE Tool Link



Great stuff here!



Comparing electric motor on and 3MW CT, or 215/5
turbine and vent 5 psig steam

Use turbine for 600 HP load, 215/5 
10 Mlbs/hr. – vent 10mlbs/hr. 5 psig

Use elec. motor for 600 HP load, 

215/-13.5 10 Mlbs/hr. cond. turbine



Change the operating philosophy for $3-400k/yr



https://www4.eere.energy.gov/manufacturing/tech
deployment/amo steam tool/overview

DOE Tool Link



How come the heat rate changes so much?

Turbine seals, attemperator, letdown station



#10 Managing boiler water 
chemistry Emerson BD software



How TDS, total dissolved solids get controlled
BLOWDOWN, surface and bottom

STEAM
DRUM

MUD
DRUM

BOTTOM BLOWDOWN
Very concentrated

Waters, periodically flushed out

SURFACE BLOWDOWN
Somewhat concentrated

Waters, continuously flushed out

Combined flow to
Blowdown separator or flash tank or

Heat recovery system

New Boiler Feed with
Small amounts of Ca + Mg

Blowdowns 
are hot 

saturated 
water



Surface Blowdown system 



Conductivity Probes 



BOTTOM Blowdown System 





Doing the BEFORE 
& AFTER Scenario’s





Questions?

give me a call 
216-213-6201 

email me:

JPuskar@PrescientTS.com




