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How a steel heat-treating plant can reduce natural-gas
consumption: combustion tuning, air preheat, waste-heat
recovery, scheduling, insulation, and combined heat and
power (microturbine exhaust for tempering). Includes quick
ROI cues and process limits.



Natural Gas Savings for Steel Heat-Treating: Proven Measures and a CHP Microturbine Option

1) Low-friction savings (controls and tuning)

These are usually the fastest paybacks.

Excess-air and O₂-trim control: Tighten furnace excess air (e.g., from 20–30% down toward 10–15% where safe). Every 10% too much excess air can add ~1–2% to fuel use via stack losses. Add
continuous O₂ trim on key furnaces.
Burner tune-ups & staging: Annual combustion tuning; consider staged or low-NOx burners that maintain efficiency over a wider turndown.
Pressure management & infiltration: Keep slight positive furnace pressure and fix door/leak paths. Cold air infiltration is a hidden fuel sink.
Fan/VFD optimization: Add VFDs to recirculation and exhaust fans to modulate only what you need—less over-venting = less fuel.

Typical impact: 5–15% fuel reduction across a bank of furnaces.

2) Heat where it helps most: air and load preheat

Recovering sensible heat from hot exhaust is the biggest lever in fired heat-treat.

Recuperators (air-to-air): Preheat combustion air using flue gas.
– Basic recuperators can lift air to 200–400 °C → 10–25% fuel savings.
– High-efficiency metallic/ceramic units can do better if temps allow.
Regenerative burners: Paired beds that swap hot/cold sides every ~20–60 s; combustion air preheat can reach 800–1,000 °C. 30–50% fuel reduction is common on continuous lines (capital is higher).
Load/charge preheaters: Use exhaust to preheat the steel (or trays) upstream; even 100–200 °C preheat trims soak time and burner duty.
Radiant-tube recuperators: On sealed/quench or atmosphere furnaces with radiant tubes, fit recuperative tubes to claw back tube exhaust heat.

Rule of thumb: Every 100 °C of combustion-air preheat can cut main-burner fuel ~5–7%, depending on furnace type.

3) Scheduling, recipes, and “time at temperature”

Batch consolidation: Run at higher load density and fewer idles. Idling a hot furnace is expensive; use smart start/stop to minimize “hot idle” hours.
Cycle optimization: Verify metallurgical requirements for soak time and ramp rates; many lines run conservative cycles that can be tightened with trials and hardness data.
Door discipline: Minimize openings; add quick-acting doors and better seals.

Typical impact: 5–10% fuel reduction without capital spend.

4) Thermal envelope improvements
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