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NEORSD Background
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Gravity Thickener (GT) Operations

GRAVITY THICKENER OVERVIEW

DITRIBUTION

*Receives Primary Sludge (PS)

& Excess Activated Sludge | —- | wens s
(PRIMARY SLUDGE]  (PRIMARY SLUDGE | (NOTINSERVICE] |  (NOTIN SERVICE) | | (NG CE)
(EAS)

*GT pumping philosophy has
been to keep a <5-foot
blanket to maintain a high
total solids content.

l[ 171.7 GPM ]‘ 727 GPM |I

L

- Total solids out of GTs up to rosupsesromsce e
6% TS in low flow conditions

*GT Issues in Wet Weather




Testing Purpose & Goals




Purpose & Goal of Testing

* Problem:

- Wet weather events flush thinner sludge through the process and reduce the GTs effectiveness. This
impacts normal centrifuge operations.

* Goals:

- Determine if a consistently thinner sludge to dewatering centrifuges have negative impacts centrifuge
operation

 Secondary Goal of determining additional Operations “Levers to Pull” and Energy Saving opportunities




Centrifuge Thin Sludge Testing Plan

=Simulate a low solids sludge
concentration (thin sludge)
into a centrifuge, as low as
0.5% TS

=Determine any needed
setpoint changes for
successful performance




Six Individual Tests

=Test #1 - Thin Sludge, Low Solids Loading Rate (Minimum Flow Rate)

= Test #2 - Thin Sludge, High Solids Loading (Maximum Flow Rate)

= Test #3 - Polymer Reduction Optimization (Cost Saving)

= Test #4 - Centrifuge Higher Bowl Speed (Cake Solids Control)

= Test #5 - Centrifuge Lower Bowl Speed (Energy Savings & Cake Solids Control)

= Test #6 - Centrifuge Lower Torque (Cake Solids Control & Centrate Quality)




«Polymer Jar Testing

oConfirmed existing polymer creates
good floc at as low as 0.5% TS feed
solids w/ NPW

oomall polymer dose increase may
be needed at thinner sludge feed
rates

=Determine NPW Injection Location
Into Centrifuge Feed




Centrifuge Operation Fundamentals




Centrlfuge Anatomy
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Centrifuge Anatomy Breakdown

Scroll inside Bowl
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Centrifuge Anatomy — Typi
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Centrifuge Anatomy

© Alfa Laval




Operational Control — Differential Speed

Scroll Rotates at a consistent different speed than the bowl

Greater speed difference = Faster solids discharged & less
residence time

Lower speed difference = Higher %TS & longer residence time

Main Drive

Back drive

© Alfa Laval




Operational Control - Torque
Scroll Speed Changes Based on Resistance from Solids
Higher % TS — higher torque
Allows for Consistent Cake

Variations in Torque

Changes in feed characteristics

Polymer dosage

Main Drive

Back drive

© Alfa Laval




Centrifuge Optimization Test Results




DATE, TIME, & RUN No. PROCESS READINGS LAB RESULTS [CALC'D RESULT

Run Feed NPW Feed + Scroll Scroll Feed Cake Feed

Rate Rate NPW Differ. Torque % % Loading

Date Time Number gpm gpm gpm (RPM) (%) TS TS dry lbs/hr
Tuesday, July 30, 2024 12:00 1 135 0 135 2.0 50 3.62 31.52 2445

Tuesday, July 30, 2024 13:15 2 135 50 185 2.0 50 Not Taken |Not Taken #VALUE!
Tuesday, July 30, 2024 13:50 3 135 100 235 2.0 50 1.47 33.00 1728
Tuesday, July 30, 2024 13:50 4 135 100 235 2.0 50 1.62 Not Taken 1904
Tuesday, July 30, 2024 14:00 5 135 100 235 2.0 50 1.55 Not Taken 1822
Tuesday, July 30, 2024 14:30 6 135 150 285 2.0 50 3.74 Not Taken 2526
Tuesday, July 30, 2024 15:00 7 135 158 293 2.0 50 3.74 34.11 2526
Tuesday, July 30, 2024 15:00 8 135 158 293 2.0 50 1.14 Not Taken 1671
Tuesday, July 30, 2024 15:00 9 135 158 293 2.0 50 0.84 Not Taken 1231
Tuesday, July 30, 2024 15:00 10 135 158 293 2.0 50 1.13 Not Taken| 1656
Tuesday, July 30, 2024 16:20 1 100 156 256 2.0 50 1.33 37.42 1703
Tuesday, July 30, 2024 16:20 12 100 156 256 2.0 50 1.20 Not Taken 1537
Tuesday, July 30, 2024 16:20 13 100 156 256 2.0 50 1.18 Not Taken 1511




Test #2 - Thin Sludge and High Solids Loading
(Maximum Flow Rate) Findings:

Stable performance up to 350 GPM Feed (Machine’s maximum rated hydraulic throughput)
Stable performance at as low as 1.8% TS Feed

NPW Injection limited lower %TS Feed testing
No torque, centrate quality, or cake total solids changes.

Centrifuge can handle thinner sludge during wet weather events without negative impacts
at high flow rates

DATE TIME, & RUN No. PROCESS READINGS LAB RESULTS |CALC'D RESULT

Rate Rate NPW Differ. | Torque Loading

Time gpm gpm gpm (RPM) (/) drylbslhr
iy Tmi TS AW EE SR N m—
Wodnesday. July 31.2024 | 1045 | 3 | fas | 75 | s | 20 | s | 27 | 7 | mes |
" Wednesday, July 31, 2024 | 0:15 | 4 | f85 | 75 | 260 | 20 | S0 | 271 | s | w2 |

Wednesday, July 31,2024 | 11:30 | 5 | 185 | 1% | s44 | 20 | 50 | 170 | sora | s |
Wednesday, July 31,2024 | 11:30 | 6 | 185 | 1% | 344 | 20 | s0 | 183 | w74 | o |

Wednesday, July 31,2024 | 12145 | 7 | 185 | 150 | 44 | 20 | 50 | 204 | 374 | mt0__
Wednesday. July 31,2024 | 12:45 | 8 | 15 | 150 | a4 | 20 | 50 | 238 | se7a | a0




Test #3 - Polymer Reduction Optimization
(Cost Saving) Findings:

Polymer dose was reduced to as low as 5.2 1bs/dt while still maintaining a 95%
solids capture rate.

30% potential reduction in polymer use possible without compromising
performance.

DATE, TIME, &RUN No. PROCESS READINGS POLYMER INFO LAB RESULTS CALCULATED RESULTS

Rate Rate NPW Sludge Rate Differ. |Torque| Poly Soln |Dilution| Soln Loading |Recovery Dose

Tlme gpm gpm gpm Ratio gpm (RPM) (/) %active %active gpm gpm TS TS dry lbs/hr % active Ibs/ton

Wednesday July 31 2024 15. 50% 3B Inlet 3710 3706 7.4 ‘
e T e | T Tramme | oo | ot [ o [oeo el on s osel sor Toe T ot oo o]
Wednesdoy. 31,2624 | 335 | 3|t | | | tazse | ma| 20 | s |0 e ot | o lmal s | mos | sme | | s
20 [ 50 | w0 [swme on1 | o 208 s | w075 | s | oo | o2 |
20 | s | 900 st 011 | o [192] a5 | w096 | w06 | ogs | 57|
Wnesday, Juy 31, 2024|405 | oo [ 1o | 20 | w0 | 30 [smme ot | o 6| am | 3 | s | gs0 | 52 |

415 | 20 | 50| 300 ]

Wednesday, July 31, 2024

3B niet| 041 | 0 _l160] 463 | 3612 | 3706 | goo | 45 |




Test #4 - Centrifuge Higher Bowl Speed
(Cake Solids Control) Findings:

Bowl speed increased from 2300 RPM to 2500 RPM
No significant operational benefits
Introduces higher energy consumption and potential additional wear-and-tear issues

No improvements in cake solids control or performance

DATE, TIME, & RUN No. PROCESS READINGS LAB RESULTS CALC'D RESULTS |Motor Data

Rate Differ. | Torque | Speed % % % Loading Recovery Motor

Time gpm (RPM) (%) (RPM) TS TS TS dry lbs/hr % Amps
| Thursday, August 1,2024 | 9:00 | | 160 | 20 | 50 | | 406 | 3909 | 006 | 3250 | o987 | 496 |
| Thursday, August 1, 2024 | 10:10 | | 160 | 2400 | 406 | 3714 | 0.08 | 3250 | o982 | 510 |

R
2 | 20 | 50 |
3 20 | 50| 2500 406 | 3775 | 0.00 | 3250 | 1000 | 525




Test #5 - Centrifuge Lower Bowl Speed

(Cake Solids Control & Centrate Quality) Findings:

The bowl speed was decreased from the standard 2300 RPM to 2000 RPM
Lower bowl speed maintains desired cake concentration of >28% TS

An 11-amp energy savings per centrifuge

Lowering the bowl speed can reduce wear on the centrifuge bearings and extend

equipment life

CENTRIFUGE No. 3B
DATE, TIME, & RUN No.

Run
Date Time Number

Thursday, August 1, 2024
Thursday, August 1, 2024
Thursday, August 1, 2024

PROCESS READINGS
Scroll | Bowl
Torque | Speed

(%) | (RPM)

LAB RESULTS CALC'D RESULTS

Soli
Reco
%

%o Loading

Thursday, August 1, 2024
Thursday, August 1, 2024

Motor Data
Bowl Bowl
Motor Motor
Amps (%) Amps (A)
149.8
47.8



Test #6 - Centrifuge Lower Torque
(Cake Solids Control & Centrate Quality)

Lowered torque from 50% to 42%

Lowering the torque resulted in a wetter cake which could be useful when cake total
solids are too dry for the incinerator

CENTRIFUGE No. 3B

DATE, TIME, & RUN No. PROCESS READINGS LAB RESULTS CALC'D RESULTS

Rate Differ. | Torque | Speed Loading Recovery
Time (RPM) (%) (RPM) TS dry Ibs/hr
Thursday, August 1,204 | 123 | 1| 20 | 20 | s |z | 406 | 3905 |06 | s | a7 |
| Thursday, August1,2024 | 1420 | 2 | 250 | 30 | 48 | 230 | 406 | 3861 | 024 | 5077 | a7 |
| Thursday, August1,2024 | 1430 | 3 | 250 | 40 | 46 | 230 | 406 | 3620 | 020
| Thursday, August1,2024 | 14:45 | 4 | 250 | 40 | 44 [ 2300 | 406 | | 021

|__Thursday, August1,2024 | 1455 | 5 | 250 | 40 | 42 | 2300




Next Steps




Conclusion

Optimization is a Continuous Process
Understand Performance Links Among Various Parameters

Maintain Operating Records to Identify Process & Operational Changes

Take Action!



THANK YOU
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