
Interpretation for Determination 

Adding Value: Specialized Applications and Situational Insights



Interpretation – 
What the Data 

can Tell Us
1. Water Chemistry – Boiler Systems
2. Water Chemistry – Cooling Systems 
3. Alkalinity Relationships – Determine 

types from “P” and “M” tests 
4. Predictive Indices – Practice/Interpret 

the Data Input behind them
5. Using Metered Data to Confirm/Draw 

Conclusions
6. Calculate Energy Loss based on Heat 

Transfer Disruption
7. Calculate Water Savings from 

Improved Cycles – Towers
8. Calculate Energy Savings from 

Improved Cycles – Boilers



Boiler Plant Water Analysis
Parameter Incoming Make-Up Feedwater Boiler Condensate

pH 7.7 7.7 9.2 11.5 8.9
P-Alkalinity 0 0 20 760
M-Alkalinity 90 90 50 840

Total Hardness 136 4 2 0 0
Calcium Hardness 85 2 1 0 0
Chloride (as NaCl) 68 68 20 510

Iron (as Fe) 0.3 0.1 0.2 4 0.1
Conductivity (µmhos) 300 300 150 3950 15

Silica (SiO2) 0.8 0.8 0.4 20 0
Sulfite (as Na2SO3) 50
Phosphate (PO4 -3) 40

Active Polymer 10
FW Temperature 200F



Water Chemistry
Interpret to Determine 

the following Boiler 
Insights:

1. Determine Cycles of 
Concentration

2. Calculate Condensate Return 
and Make-Up Rates

3. Calculate and Offer Relevant 
Insights about Iron Transport

4. What Became of the Free 
(Calcium) Hardness?

5. Draw one or more 
conclusion(s) from these 
analyses that represent 
potential gaps/opportunities.



Cooling Water Analysis
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Water Chemistry
Interpret to Determine 

the following Tower 
Insights

1. What are the Cooling Tower 
cycles of Concentration?

2. Are you comfortable running 
this program at those cycles? 
Why or why not?

3. Comment about the level of 
Hardness in the Tower.

4. Explain the level of Hardness 
in the Chilled Water.

5. Make one or more additional 
relevant observation about 
this system’s water chemistry.
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Alkalinity: 2
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Alkalinity Relationships
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Alkalinity Exercise
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Alkalinity Ratio Exercise
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Predictive Indexes

Langelier 
   LSI = pH – pHs
 Ryznar    
   RSI = 2pHs – pH
 Puckorius 
   PSI = 2pHs – pHe
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Increasing Calcium Carbonate content

Therefore, the smaller the amount of calcium carbonate in the 
water, the more corrosive it will be, as evidenced by Ryznar 
Stability Index (SI), Puckorius, Stiff & Davies, etc.
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Boiler Room – Operational Calculations
!"#$%&$#'()*'(#+),-.+)/#'&-#$)0#1)".21&+3'4.25

G.2-$()E..>)U%1%
Operating Pressure 175 psig

Natural Gas = 90,000,000 F3/year
Combustion Efficiency = 86%

Boiler Capacity is 16,000 Pounds/Hr.
Boiler Make-up = 330,000 gals/month

FW Cycles of Concentration = 26

7&20N)=%1'(%1$;)=1$%>)B%I-$
1. Determine Hourly Steam Flow
2. Calculate Blow-down
3. Calculate Feedwater
4. Calculate Make-up & Return Rates
5. State the % of Rated Capacity Used
6. State the % Blow Down Rate 
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Cooling Tower – Operational Calculations
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Water $1.78 per 1,000 gallons
Sewer $3.44 per 1,000 gallons



Evaporation Credits
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Energy Savings 2
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Thank you all for the time you invested in your own career development.  

Travel Home Safely!


