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1. Technical Overview
This report evaluates the impact of Bronz-Glow anti-corrosion coating on the operational

efficiency of air-cooled condenser coils installed on a York chiller system at an inland
industrial facility (Cardinal Health, Bolton).

The objective was to measure the reduction in electrical energy consumption and system
performance degradation due to fin surface corrosion, fouling, and thermal resistance.

A comparative current draw (amperage) analysis was performed before and after on-site
refurbishment and coil coating, showing an immediate improvement in thermal transfer
and a 20% drop in current demand.

2. Engineering Parameters

The thermal efficiency of an air-side heat exchanger is principally affected by:
- Airflow resistance (AP) through the coil matrix.

- Thermal conductivity (K-value) of the coil surfaces.

Both are compromised by:

- Galvanic corrosion from environmental contaminants (electrolytic action in bimetallic
interfaces).

- Particulate fouling, dust, and grease adhesion.

- Oxidative surface deterioration and pitting,

- Progressive airflow blockage, reducing volumetric throughput.

Performance penalty factors:

- Every 1 °Crise in condensing (discharge) temperature:
— +1.75% in compressor power draw
— -1.1% in cooling capacity

3. Baseline Operational Context

York chiller operating 24 hours/day, 6 days/week, 51 weeks/year.

Total runtime: 7,344 hours/year per circuit.

Coils: 4-row, 11 FP], in a W-shaped configuration on rooftop.

On-site application using non-invasive methods (no refrigerant circuit disruption).



4. Performance Comparison — Pre & Post Treatment

Parameter

Compressor
Amp Draw

Suction
Pressure (bar)

Discharge
Pressure (bar)

0il
Temperature
Y

Leaving Water

Temp (°C)

Return Water
Temp (°C)

System 1
(Before)
120 A
4.96

18.1

442

11.1

14.3

System 1
(After)
96 A
4.12

16.7

43.2

10.3

13.7

5. Revised Energy Cost Analysis (2025)

Electricity rate updated: £0.22/kWh (UK commercial average, 2025)

System 1 Energy Consumption

System 2
(Before)
118 A
498

17.4

43.6

11.5

14.5

System 2
(After)
94 A
4.90

15.9

429

9.9

13.1

- Before treatment: 120 A = 66.74 kW — 490,138 kWh/year — £107,830/year

- After treatment: 96 A= 53.96 kW — 396,282 kWh/year — £87,183 /year

- Savings: £20,647 /year

System 2 Energy Consumption (Assuming 50% runtime load)
- Before: 65.97 kW — 242,242 kWh — £53,293 /year

- After: 52.55 KW — 192,964 kWh — £42,452 /year

- Savings: £10,841/year

6. Total Annualised Financial Impact

Component Annual Value
Energy Savings (System 1) £20,647
Energy Savings (System 2) £10,841
Avoided Coil Replacement (Annualised) £3,789
Treatment Cost (Annualised over 5 years) -£432

Net Total Annual Benefit: £34,345




7. ROI and Conclusion

The Bronz-Glow coil refurbishment yielded:

- Immediate energy reduction of ~20%

- Lower compressor head pressure and discharge temperatures

- Improved COP (coefficient of performance) and chiller life expectancy

Return on Investment (ROI): Payback time < 2 months

Over a 5-year asset cycle, total net savings exceed £174,000 for both circuits combined—
before accounting for avoided downtime or performance losses from degraded coils.



