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Interpretationfor Determination

Adding Value: Specialized Applications.and Situational Insights




Interpretation — g
What the Data
can Tell Us

Water Chemistry — Boiler Systems
Water Chemistry — Cooling Systems

Alkalinity Relationships — Determine
types from “P” and “M” tests

Predictive Indices — Practice/Interpret ‘
the Data Input behind them

Using Metered Data to Confirm/Draw

Conclusions ) — )

Calculate Energy Loss based on Heat ‘) 'J ' |

Transfer Disruption

Calculate Water Savings from
Improved Cycles — Towers ,‘

Calculate Energy Savings from ! '
Improved Cycles — Boilers



Boiler Plant Water Analysis
pH 7.7 7.7 9.2 8.9

11.5

P-Alkalinity 0 0 20 760
M-Alkalinity 90 90 50 840
Total Hardness 136 4 2 0
Calcium Hardness 85 2 1 0
Chloride (as NaCl) 68 68 20 510
Iron (as Fe) 0.3 0.1 0.2 4 0.1
Conductivity (umhos) 300 300 150 3950 15
Silica (SiO,) 0.8 0.8 0.4 20 0
Sulfite (as Na,SO3) 50
Phosphate (PO, ) 40
10

Active Polymer
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.
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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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Species composition (%)
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Predictive Indexes

Langeli

LSI = pH — pHs
Ryz

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.



The following table has been created in order to allow for convenient,
repetitive calculations of pHs in determining the Langelier index.

TABLE 3 — DATA FOR CALCULATION OF LANGELIER INDEX

A C D
Total Solids A: Caldum Hardness € MLO. Alkalinity b
(ppm) ((ppm of CaCO) (ppm of CaCO)

50-300 0.1
400 -1000 02

10- 11 0.6 10 -11 10

B 12-13 07 12.13 11

14-17 08 14-17 12

Temperature 18-22 09 18-22 13

B 23-27 10 23 27 14

28-134 11 28 35 15

32-34 2.6 35-43 12 36. 44 16

36- 42 25 44-55 13 45-55 1.7

44-48 2.4 56- 69 14 56 -69 18

50-56 23 70- 87 15 70 -88 19

58-62 22 88-110 1.6 89.110 20

64-70 2.1 111-138 1.7 111.139 2.1

72-80 2.0 139-174 138 140 -176 22

82-88 1.9 175220 19 177-220 23

90-98 1.8 230270 20 230 - 270 24

100 -110 1.7 280-340 2.1 280 - 350 25

112 -122 1.6 350-430 22 360.440 26

124 -132 15 440-550 23 450 - 550 27

134.140 14 560-690 24 560 - 690 238

148 -160 13 700-870 25 700 - 880 29

162 -178 12 880 - 1000 26 890 -1000 30

The Langelier Index is determined from the
above table as follows:

Ls =pH_p|_|s

pH. = (9.3+A+B)-(C+D)

Values of A, B, C and D are derived from the above table.




RYZNAR STABILITY INDEX

TENDENCY OF WATER

4.0- 5.0 Heavy scale

5.0- 6.0 Light scale

6.0- 7.0 Little scale or corrosion
7.0-7.5 Corrosion significant
7.5-9.0 Heavy corrosion

9.0 and Higher

Corrosion intolerable




PUCKORIUS SCALING INDEX
PSI = 2pHs - pH (Equivalent)

T 1 Alkka lini pH'

40 6.9

50 7.0
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Predictive Index Exercise
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Boiler Room — Operational Calculations

"HEYRSH ()X (H+), - +)H &-H#$)O#1)".218+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

o vk wnhn e

7&20N)=%1'(%1%;)=1$%>)B%I-$

Determine Hourly Steam Flow

Calculate Blow-down

Calculate Feedwater

Calculate Make-up & Return Rates
State the % of Rated Capacity Used
State the % Blow Down Rate
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Table 3-3

Saturated Steam Table

Gauge Absolute Total Heat in BTU/Ib
Pressure Pressure Temperature ' /Ib
(16/in?) (1b/in?) (°F) Sat. Vapor Sat. Liquid Evap. Sat. Vapor
o 14.696 212 268 187.07 970 2 1150.2
13 16 2186 248 184.35 967 4 1151.8
23 17 218 234 18748 965 4 11529
33 18 222 222 190.48 9635 1154
43 19 225 21.1 193.34 961.7 1155
53 20 228 20.1 186 09 9599 11
7.3 22 233 184 201.25 956.6 1157.8
103 25 240 16.3 33 951.6 160.
153 30 250 13.7 21873 945
20.3 35 259 11.9 227. 938.9
253 40 267 105 235 933.3
30.3 45 274 94 24328 9282
35.3 50 281 8.51 249.98 9235
403 55 287 7.78 256.19 819.1
453 60 283 7.17 261.98 915
50.3 65 298 6.65 267.39 911.1
553 70 303 6.2 272.49 907.4
60.3 75 307 581 277. 903.9
653 80 312 547 2819 900.5
70.3 85 316 5.16 286 897.3
753 a0 320 4.89 200 .45 894
80.3 95 324 465 204 17 8912
853 100 328 4.42 2983 8882
90.3 105 331 4.22 0. 8854
953 110 335 4.04 30561 887.7
100.3 115 338 3.88 309.04 880
105.3 120 341 3.72 31237 877.4
110.3 125 344 3.6 3156 874.9
1153 130 347 3.45 318.73 872.4
120.3 135 350 3.33 321.77 870
1253 140 353 3.22 324.74 867.7
130.3 145 356 32 327.63 8653
1353 150 358 3.01 330. 863.1
1403 155 361 292 333.18 860.8
1453 160 363 283 335. 858.7
150.3 165 266 275 338.47 856.5
1553 170 368 267 341.03 854.5
1603 175 370 286 . 8523
1653 180 373 253 345.99 850.3
170.3 185 375 2.46 348.42 848.2
1753 190 377 2.4 350.77 8463 119
180.3 195 380 234 353.07 8443 g
1853 200 382 2.28 355.33 8424 2
210.3 225 392 2.039 366.1 833.2 ;
2353 250 401 1.841 376.02 8245 1200.5
260.3 275 408 1678 38524 8163 12016
2853 300 417 1.541 393 808.5 1202.4
335.3 350 432 1.324 409 81 793.7 1203.6
385.3 400 444 1.16 4242 779.8 1204.1
4353 450 456 1.03 437.4 766.7 12041
485.3 500 487 0.926 4497 754 12037
585.3 600 485 0.767 472.3 729.8 1202.1
685.3 700 503 0.653 4929 706.8 1199.7
7853 800 518 0.565 5118 684.9 1196.7
8853 900 532 0.496 529.5 663.8 11933
9853 1000 544 0.442 546 643.5 1189.
12353 1250 572 0.341 583.6 5956 11792
1485.3 1500 596 0274 617.5 550.2 1167.6
1985.3 2000 635 0.187 460 1139
24853 2500 668 0.13 7428 3528 10956
2985.3 3000 695 0.084 8231 2025 1025.6
32113 3226 706 0.0522 925 5] 925

Source: Water and Waste Treatment Data Book, USFilter Corp.. 1996, pp. 14-15.
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Water $1.78 per 1,000 gallons
Sewer $3.44 per 1,000 gallons
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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!



