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AI-model analysis of Olshammar Engine

I asked the AI-models ChatGPT, Deepseek and GROK.
What do you know about the Olshammar Engine?

ChatGPT and Deepseek could not say much about the Olshammar Engine, but GROK 
gave a good answer once I had asked it to learn about this engine by visiting the URL: 
www.olshammar.com. GROK seem to understand the benefit of the extra exhaust cylinder 
and high turbo boost. After this I asked GROK to use the previous GT-power simulation 
results for petrol and diesel, to estimate how well the Olshammar Engine would perform for 
other fuels. The results, as predicted by GROK, were good for Ammonia, Hydrogen and 
Jet-A/Kerosene, and very good for LNG (Liquid Natural Gas). I have listed these GROK 
conversations here below.

Question no: 1
Can you make any predictions on how well LNG would work for this engine?

GROK answer
I’m glad you found the diesel vs. petrol comparison helpful! Now, let’s explore how 
liquefied natural gas (LNG) might perform in the Olshammar engine, based on its known 
characteristics and the simulation data we have for petrol and diesel. Since specific LNG 
performance data for the Olshammar engine isn’t directly available, I’ll make informed 
predictions by extrapolating from the existing results, considering LNG’s properties, and 
drawing parallels with similar engine technologies.

Olshammar Engine Recap

The Olshammar engine, designed by Olshammar Nebula AB, excels under high turbo 
boost conditions, with GT-Power simulations showing:

    • Four-Stroke Petrol (SI): 10.1% BSFC reduction, 16.4% power increase (3.5 bar boost).
    
    • Four-Stroke Diesel (CI): 8.2% BSFC reduction, 19.2% power increase (5.5 bar boost).
     
    • Two-Stroke Diesel (CI): 24.8% BSFC reduction, 95.8% power increase (5.5 bar boost).
     
Its design likely leverages exhaust energy recovery (possibly via an expansion cylinder or 
advanced turbocharging), boosting efficiency and power, especially at high boost levels. 
LNG, as a fuel, introduces unique characteristics—high methane content, cryogenic 
storage, and cleaner combustion—that could interact with this design in interesting ways.

LNG Properties and Implications

LNG is mostly methane (typically 90-95%), stored at -162°C, with a higher energy density 
per mass than diesel or petrol (about 48-50 MJ/kg vs. 43-45 MJ/kg), though its lower 
density (0.42-0.48 kg/L vs. 0.74 kg/L for petrol and 0.85 kg/L for diesel) means larger fuel 



volumes. It burns cleaner, producing 20-25% less CO₂, negligible SOx, and lower NOx 
than diesel, but it can suffer from methane slip (unburned methane emissions), a potent 
greenhouse gas.

For the Olshammar engine, LNG could be used in:

    • Four-Stroke Spark Ignition (SI): Similar to petrol, with adjustments for gas injection.
    
    • Four-Stroke Dual-Fuel (DF): Combining LNG with diesel pilot ignition, common in          
      heavy-duty applications.
    
    • Two-Stroke Dual-Fuel or Gas Mode: Like modern marine engines, leveraging high
      boost and scavenging.

Predicted Performance: Four-Stroke SI (LNG vs. Petrol)

    • Fuel Economy (BSFC):
Petrol achieved a 10.1% BSFC reduction at 3.5 bar boost. LNG’s higher energy 
content and lean-burn potential could push this further, potentially to 12-15%, 
assuming efficient combustion and minimal methane slip. LNG’s lower carbon-to-
hydrogen ratio aids thermal efficiency, but its gaseous nature might increase pumping 
losses unless the Olshammar’s design mitigates this (e.g., via optimized intake timing 
or exhaust recovery).

Challenge: Methane slip could offset some efficiency gains unless the engine 
incorporates advanced combustion control or aftertreatment (e.g., oxidation catalysts), 
which isn’t specified.

 
    • Power Output:

Petrol saw a 16.4% power increase. LNG, with its high octane rating (120+ vs. petrol’s 
95-100), resists knock better, potentially allowing higher boost (closer to diesel’s 5.5 
bar). This could yield a 20-25% power increase, especially if the Olshammar’s turbo 
system adapts to LNG’s lower exhaust temperatures (due to cleaner combustion), 
preserving turbine efficiency.

Caveat: Lower energy density per volume might limit peak power unless fuel delivery is 
optimized.

Predicted Performance: Four-Stroke Dual-Fuel (LNG + Diesel)

    • Fuel Economy (BSFC):
Diesel’s 8.2% BSFC reduction at 5.5 bar could improve with LNG in dual-fuel mode. 
Studies on dual-fuel engines (e.g., marine LNG-diesel systems) show BSFC 
reductions of 10-15% over diesel-only due to LNG’s substitution rate (often 70-90%). 
For the Olshammar, I’d predict 10-13%, blending diesel’s robustness with LNG’s 
efficiency, leveraging the engine’s high-boost tolerance.

Advantage: Dual-fuel avoids methane slip penalties of pure gas mode by ensuring 
complete combustion via diesel pilot.



    • Power Output:
Diesel’s 19.2% power gain could rise to 25-30% with LNG substitution. LNG’s fast burn 
rate and high boost compatibility could enhance cylinder pressure, while diesel pilot 
ensures stability. The Olshammar’s exhaust energy focus might amplify this, especially 
if it recycles LNG’s cooler, less sooty exhaust.

Predicted Performance: Two-Stroke Dual-Fuel or Gas Mode

    • Fuel Economy (BSFC):
The two-stroke diesel’s 24.8% BSFC reduction is the standout result. LNG in a two-
stroke gas or dual-fuel setup could match or exceed this, potentially hitting 25-30%. 
Two-stroke LNG engines (e.g., marine designs by Wärtsilä) excel with high boost and 
scavenging, reducing methane slip and boosting efficiency. The Olshammar’s design, 
already optimized for two-stroke diesel at 5.5 bar, seems tailor-made for this, possibly 
via enhanced exhaust energy use.

Key Factor: Effective scavenging (fresh air flushing exhaust) is critical to minimize 
methane slip, and the Olshammar’s architecture likely supports this.

 
 
    • Power Output:

The 95.8% power increase for two-stroke diesel is exceptional, driven by high boost 
and exhaust recovery. LNG could push this to 100-120% in gas mode, given its lean-
burn power potential and compatibility with two-stroke cycles (common in LNG marine 
engines). Dual-fuel might temper this to 80-100%, balancing stability with substitution 
rates.

Strength: LNG’s clean burn reduces thermal load, letting the turbo sustain high boost 
longer.

 
 
Why LNG Could Excel in the Olshammar Engine

1. High Boost Synergy: LNG thrives under high boost (e.g., 5.5 bar), where its knock 
resistance and fast flame speed shine. The Olshammar’s turbo-centric design 
aligns perfectly, potentially outperforming petrol’s 3.5 bar limit.

2. Exhaust Energy Utilization: If the Olshammar uses an expansion cylinder or 
advanced turbo compounding (inspired by patents like JPS59113239A), LNG’s 
cleaner exhaust (less soot, lower temp) could enhance turbine efficiency, amplifying 
power and efficiency gains beyond diesel.

3. Two-Stroke Potential: LNG’s success in two-stroke marine engines suggests the 
Olshammar’s two-stroke diesel results could translate seamlessly, making it a 
standout LNG candidate.

 



Challenges and Caveats

• Methane Slip: Without specific data on the Olshammar’s combustion chamber or 
aftertreatment, methane slip could erode CO₂ savings. Modern LNG engines (e.g., 
Wärtsilä 31DF) cut slip by 90%, so if the Olshammar matches this, efficiency 
predictions hold; otherwise, adjust BSFC gains down by 2-5%.

• Fuel System Adaptation: LNG requires cryogenic storage and gaseous injection, 
adding complexity. The Olshammar’s simulations assume liquid fuels, so gas 
delivery optimization is untested.

• Boost Limits: Petrol’s 3.5 bar vs. diesel’s 5.5 bar suggests SI engines face 
constraints. LNG could bridge this, but only if the engine’s turbo and cooling 
systems handle the shift.

 
Final Predictions

• Four-Stroke SI LNG: 12-15% BSFC reduction, 20-25% power increase (assuming 
4-5 bar boost).

• Four-Stroke Dual-Fuel: 10-13% BSFC reduction, 25-30% power increase (5.5 bar 
boost).

• Two-Stroke LNG (Gas or DF): 25-30% BSFC reduction, 100-120% power increase 
(5.5 bar boost).

 
Conclusion

LNG could outperform both petrol and diesel in the Olshammar engine, especially in two-
stroke mode, where its efficiency and power gains might rival or exceed the diesel 
baseline. The four-stroke SI LNG setup could top petrol’s fuel economy, while dual-fuel 
offers a balanced diesel-LNG hybrid. Success hinges on managing methane slip and 
adapting to gaseous fuel delivery—areas where the Olshammar’s innovative design might 
already have an edge. For definitive numbers, real-world testing or LNG-specific GT-
Power simulations would be needed, but the engine’s high-boost, exhaust-focused DNA 
screams potential for LNG. What do you think—does this spark any specific follow-up 
questions?



Question no: 2
What are the most common fuels for piston engines with turbo, if diesel, petrol or LNG are 
not included?

GROK answer
When excluding diesel, petrol (gasoline), and LNG (liquefied natural gas) from 
consideration, the most common fuels for piston engines equipped with turbochargers fall 
into a few key categories, primarily driven by specific applications like aviation, marine, 
industrial, or niche automotive uses. Turbocharged piston engines, which rely on forced 
induction to boost power and efficiency, can adapt to various fuels depending on ignition 
type (spark ignition or compression ignition) and operational needs. Here’s a breakdown of 
the most prevalent alternatives:

1. Aviation Gasoline (Avgas)

• Description: A specialized gasoline variant designed for piston-engine aircraft, 
typically leaded (e.g., 100LL, or "low lead," with 100 octane rating).

• Use in Turbo Engines: Common in turbocharged aircraft engines, such as those 
from Lycoming (e.g., TIO-540) or Continental (e.g., TSIO-520). The high octane 
rating prevents knock under high boost pressures, critical for aviation performance 
at altitude.

• Why Common: Avgas supports spark-ignition engines, and turbocharging 
compensates for power loss in thin air, making it a staple in general aviation. 
Roughly 70% of piston-engine aircraft use turbo variants with avgas, per industry 
estimates.

• Example Applications: Cessna 182T (turbocharged), Piper Malibu.

2. Kerosene-Based Fuels (e.g., Jet-A, JP-8)

• Description: Jet fuel (Jet-A) or military-grade kerosene (JP-8) is typically associated 
with turbines but is increasingly used in compression-ignition (CI) piston engines as 
a diesel alternative.

• Use in Turbo Engines: Turbocharged CI engines, like those from SMA (e.g., SR305-
230E) or DeltaHawk, run on Jet-A. These are aviation-focused, leveraging 
kerosene’s availability at airports and its high flash point for safety.

• Why Common: Kerosene’s energy density (around 43 MJ/kg) and stability suit 
turbocharged CI designs, offering diesel-like efficiency without being classified as 
traditional diesel. Adoption is growing, with over 100 Jet-A piston engines certified 
by 2023.

• Example Applications: Diamond DA50 RG (turbocharged Jet-A engine).



3. Propane (LPG - Liquefied Petroleum Gas)

• Description: A mix of propane and butane, stored as a liquid under pressure, used 
in spark-ignition engines.

• Use in Turbo Engines: Common in industrial and automotive conversions, like 
forklifts or off-road vehicles. Turbocharged LPG engines (e.g., Ford 2.3L 
conversions) exploit propane’s high octane (around 110) for boost tolerance.

• Why Common: LPG is cheap, widely available, and burns cleaner than petrol, with 
turbocharging offsetting its lower energy density (26 MJ/L vs. 34 MJ/L for petrol). It’s 
popular in niche markets, with thousands of turbo-LPG conversions in regions like 
Australia and Europe.

• Example Applications: Turbocharged LPG generators, aftermarket car conversions.

4. Ethanol (E85 or Pure Ethanol)

• Description: Ethanol blends (E85 is 85% ethanol, 15% petrol) or pure ethanol, used 
in spark-ignition engines.

• Use in Turbo Engines: Prevalent in high-performance or flex-fuel vehicles, like Saab 
9-5 BioPower or racing engines. Ethanol’s high octane (108-110) and cooling effect 
(due to high latent heat) make it ideal for turbocharging.

• Why Common: Turbo ethanol engines deliver exceptional power (e.g., Koenigsegg 
Jesko’s 5.0L V8 on E85 produces 1600 hp). It’s renewable and widely used where 
biofuels are subsidized (e.g., Brazil, U.S.). E85 powers roughly 10% of U.S. flex-fuel 
vehicles, many turbocharged.

• Example Applications: Turbocharged rally cars, flex-fuel SUVs.

5. Methanol

• Description: A simple alcohol fuel, often used pure or blended (e.g., M85), in spark-
ignition engines.

• Use in Turbo Engines: Dominant in motorsports (e.g., IndyCar, drag racing) due to 
its ultra-high octane (over 110) and cooling properties, allowing aggressive turbo 
boost. Also used in some industrial engines.

• Why Common: Methanol boosts power density in turbo setups (e.g., WWII aircraft 
like the P-51 Mustang used methanol-water injection). Its use persists in racing, 
with turbo methanol engines common in NHRA dragsters. 

• Example Applications: Turbocharged methanol race engines, small-scale power 
generation. 



6. Hydrogen

• Description: Gaseous hydrogen, used in spark-ignition piston engines, either pure 
or blended.

• Use in Turbo Engines: Emerging in experimental and niche applications (e.g., BMW 
Hydrogen 7 prototypes). Turbocharging enhances hydrogen’s low energy density 
per volume (0.09 MJ/L vs. 34 MJ/L for petrol), improving power output.

• Why Common: Hydrogen’s clean combustion (zero CO₂) and high flame speed suit 
turbo SI engines, though infrastructure limits its spread. Turbo hydrogen engines 
are seen in research and small fleets (e.g., Japan’s H2 projects).

• Example Applications: Turbocharged hydrogen prototypes, stationary power units.

 
Frequency and Context

• Aviation (Avgas, Jet-A): Dominant in turbo piston engines, with avgas leading in GA 
aircraft (thousands of units) and Jet-A growing in CI designs (hundreds certified). 
Over 80% of turbo piston engines in aviation use these.

• Industrial/Automotive (Propane, Ethanol): Propane powers countless turbo forklifts 
and generators; ethanol rules in turbo performance cars (e.g., 5-10% of U.S. turbo 
engines run E85).

• Niche (Methanol, Hydrogen): Methanol is motorsport-specific (hundreds of turbo 
engines), while hydrogen remains rare (dozens of prototypes).

 
Why These Fuels?

• High Octane (Spark Ignition): Avgas, propane, ethanol, methanol, and hydrogen 
resist knock, critical for turbo SI engines under boost.

• Compression Ignition Compatibility: Jet-A works in turbo CI engines, offering diesel-
like efficiency without being “diesel.”

• Application Fit: Fuels align with specific needs—avgas for altitude, Jet-A for safety, 
ethanol/methanol for power, propane for cost, hydrogen for emissions.

 
Conclusion

Excluding diesel, petrol, and LNG, the most common fuels for turbocharged piston engines 
are avgas (aviation SI), Jet-A/kerosene (aviation CI), propane (industrial/automotive), 
ethanol (performance/flex-fuel), methanol (racing), and hydrogen (emerging). Avgas and 
Jet-A lead by volume due to aviation’s turbo reliance, while propane and ethanol dominate 
terrestrial niches. Methanol and hydrogen are less common but significant in their 
domains. Does this align with what you had in mind, or want to explore one further?



Question no: 3
Can you make any prediction on how well Jet-A/kerosene would work in the Olshammar 
engine? 

GROK answer
Let’s predict how Jet-A (or kerosene-based fuels like JP-8) might perform in the 
Olshammar engine, building on its known performance with diesel, petrol, and our earlier 
LNG analysis. Since specific Jet-A data for the Olshammar engine isn’t available, I’ll 
extrapolate from the GT-Power simulation results, Jet-A’s fuel properties, and its behavior 
in turbocharged compression-ignition (CI) piston engines. The Olshammar engine’s 
apparent strengths—high boost tolerance and exhaust energy optimization—will guide this 
prediction.

Olshammar Engine Baseline Recap

The Olshammar engine, tested via GT-Power by FEV Sverige AB, shows:

• Four-Stroke Petrol (SI): 10.1% BSFC reduction, 16.4% power increase (3.5 bar 

boost).

• Four-Stroke Diesel (CI): 8.2% BSFC reduction, 19.2% power increase (5.5 bar 

boost).

• Two-Stroke Diesel (CI): 24.8% BSFC reduction, 95.8% power increase (5.5 bar 

boost).

Its design likely enhances efficiency and power through exhaust energy recovery (e.g., 
expansion cylinder or advanced turbocharging), excelling at high boost levels. Jet-A, as a 
kerosene-based fuel, shares similarities with diesel but has distinct traits that could 
influence its performance.

Jet-A Properties and Relevance

Jet-A is a kerosene fuel with:

• Energy Density: ~43 MJ/kg (slightly less than diesel’s 45 MJ/kg), ~35 MJ/L (vs. 

diesel’s 38 MJ/L).

• Cetane Number: 38-50 (comparable to diesel’s 40-55), supporting CI operation.

• Viscosity and Volatility: Lower than diesel, aiding atomization but potentially 

affecting lubrication in CI engines.

• Burn Characteristics: Cleaner than diesel (less sulfur, aromatics), with lower 

particulate emissions but similar thermal efficiency.

Jet-A is widely used in turbocharged CI piston engines (e.g., SMA SR305-230E, 
DeltaHawk), particularly in aviation, where its safety (higher flash point) and availability 
shine. Its similarity to diesel suggests it could slot into the Olshammar’s CI configurations, 
leveraging the engine’s high-boost design.



Predicted Performance: Four-Stroke CI (Jet-A vs. Diesel)

    • Fuel Economy (BSFC):
Diesel achieved an 8.2% BSFC reduction at 5.5 bar boost. Jet-A’s slightly lower energy 
density and better atomization might yield a similar or slightly better result, say 8-10%. 
Its cleaner burn could reduce heat losses, and if the Olshammar’s exhaust energy 
system (e.g., expansion cylinder) thrives on lower soot, efficiency might edge toward 
the higher end.
 
Consideration: Jet-A’s lower viscosity might require injection tweaks to match diesel’s 
combustion stability, but the Olshammar’s turbo optimization should handle 5.5 bar 
boost well, aligning with Jet-A’s use in aviation CI engines.

 
 
    • Power Output:

Diesel’s 19.2% power increase sets the bar. Jet-A could match or slightly exceed this, 
potentially 19-22%, due to its favorable spray characteristics enhancing combustion 
under high boost. Turbocharged Jet-A engines (e.g., Diamond DA62’s Austro AE300) 
show power parity with diesel, and the Olshammar’s exhaust energy focus might 
amplify this slightly if turbine efficiency improves with Jet-A’s cleaner exhaust.
 
Factor: Lower energy per volume might cap peak power unless fuel delivery 
compensates.

 
 
Predicted Performance: Two-Stroke CI (Jet-A vs. Diesel)

    • Fuel Economy (BSFC):
The two-stroke diesel’s 24.8% BSFC reduction is a standout. Jet-A could approach or 
match this, predicting 23-27%. Its lower viscosity aids scavenging in two-stroke cycles 
(critical for expelling exhaust and drawing fresh air), potentially boosting thermal 
efficiency. The Olshammar’s design, optimized for two-stroke diesel at 5.5 bar, should 
adapt seamlessly to Jet-A, especially if exhaust energy recovery enhances scavenging 
or turbo performance.
 
Advantage: Jet-A’s cleaner burn might reduce blow-by losses in two-strokes, pushing 
efficiency closer to 27% if methane-slip-like issues (unburned fuel) are minimized.

 
 
    • Power Output:

Diesel’s 95.8% power increase is exceptional, driven by high boost and two-stroke 
dynamics. Jet-A could hit 90-100%, reflecting its near-diesel energy content and 
compatibility with aggressive turbocharging. Two-stroke Jet-A engines (less common 
but feasible) benefit from high boost, and the Olshammar’s exhaust system could 
leverage Jet-A’s lower particulates for sustained turbine output.
 
Strength: The engine’s two-stroke prowess suggests Jet-A could rival diesel’s power, 
though slight energy density differences might nudge it below 100% without 
optimization.

 
 



Why Jet-A Could Perform Well

1. Diesel Similarity: Jet-A’s cetane and combustion profile align with the Olshammar’s 
CI success, especially in four- and two-stroke diesel setups. The 5.5 bar boost 
tolerance is a perfect fit, as Jet-A thrives in turbo CI engines (e.g., aviation 
powerplants routinely hit 4-6 bar).

2. Exhaust Energy Synergy: If the Olshammar uses an expansion cylinder or turbo 
compounding, Jet-A’s cleaner, less sooty exhaust (vs. diesel) could improve turbine 
or expansion efficiency, enhancing both BSFC and power. This mirrors trends in 
Jet-A piston engines like the Thielert Centurion.

3. Two-Stroke Edge: Jet-A’s volatility aids two-stroke scavenging, a key factor in the 
Olshammar’s 24.8% BSFC and 95.8% power gains with diesel. This could make it a 
standout in two-stroke mode.

Challenges and Adjustments

• Lubricity: Jet-A’s lower lubricity (vs. diesel) might stress fuel pumps or injectors 

unless additives or hardware adjustments (common in Jet-A CI engines) are 
applied. The Olshammar’s diesel simulations assume higher lubricity, so this could 
slightly reduce gains if unaddressed.

• Cold Start: Jet-A’s higher flash point might complicate cold starts in CI mode, 

though turbo preheating could mitigate this.

• Optimization Gap: The simulations used diesel/petrol; Jet-A’s lower density might 

require injection tuning to hit peak performance, potentially shaving 1-2% off 
BSFC/power if not recalibrated.

 
Final Predictions

• Four-Stroke CI Jet-A: 8-10% BSFC reduction, 19-22% power increase (5.5 bar 

boost). Slightly better efficiency than diesel (8.2%), comparable power (19.2%), 
reflecting Jet-A’s refine combustion.

• Two-Stroke CI Jet-A: 23-27% BSFC reduction, 90-100% power increase (5.5 bar 

boost). Near-diesel efficiency (24.8%), slightly tempered power (95.8%), with 
scavenging and exhaust benefits.

 
 



Comparison to Diesel

• Four-Stroke: Jet-A might edge out diesel in BSFC (8-10% vs. 8.2%) due to cleaner 

combustion, with power nearly equal (19-22% vs. 19.2%).

• Two-Stroke: Diesel retains a slight BSFC edge (24.8% vs. 23-27%) and power lead 

(95.8% vs. 90-100%), but Jet-A closes the gap significantly, leveraging its two-
stroke compatibility.

Conclusion

Jet-A should perform exceptionally well in the Olshammar engine, particularly in two-stroke 
CI mode, where it could nearly match diesel’s stellar results (23-27% BSFC reduction, 90-
100% power increase). In four-stroke CI, it’s a close rival to diesel (8-10% BSFC, 19-22% 
power), potentially surpassing it in efficiency with the right tweaks. Its success hinges on 
the engine’s ability to handle Jet-A’s lower lubricity and density, but the Olshammar’s high-
boost, exhaust-focused design aligns beautifully with Jet-A’s use in turbo CI applications 
(e.g., aviation). It’s a promising fit—perhaps even a natural evolution for this engine in 
aviation or industrial contexts. Thoughts on how this stacks up to LNG or other fuels for 
you?

Question no: 4
Can you make any prediction on how well Hydrogen would work in the Olshammar 
engine? 

GROK answer
Let’s dive into predicting how hydrogen might perform in the Olshammar engine, using its 
established performance with diesel, petrol, LNG, and Jet-A as a foundation. Since no 
specific hydrogen data exists for this engine, I’ll extrapolate from the GT-Power simulation 
results, hydrogen’s unique fuel properties, and its behavior in turbocharged piston engines. 
The Olshammar’s strengths—high boost compatibility and likely exhaust energy 
optimization—will shape this analysis.

Olshammar Engine Baseline Recap

From the GT-Power simulations by FEV Sverige AB:

    • Four-Stroke Petrol (SI): 10.1% BSFC reduction, 16.4% power increase (3.5 bar boost).
    • 
    • Four-Stroke Diesel (CI): 8.2% BSFC reduction, 19.2% power increase (5.5 bar boost).
    • 
    • Two-Stroke Diesel (CI): 24.8% BSFC reduction, 95.8% power increase (5.5 bar boost).
    • 
The engine’s design likely enhances efficiency and power via exhaust energy recovery 
(e.g., expansion cylinder or advanced turbocharging), thriving under high boost. Hydrogen, 
as a gaseous, carbon-free fuel, introduces distinct advantages and challenges that could 
interact intriguingly with this setup. It’s typically used in spark-ignition (SI) engines, though 
some dual-fuel CI concepts exist—both possibilities are worth exploring here.



Hydrogen Properties and Relevance

• Energy Density: High per mass (120 MJ/kg vs. 43-45 MJ/kg for diesel/petrol), but 

extremely low per volume (0.09 MJ/L gaseous at STP, ~8 MJ/L liquid at -253°C).

• Octane Rating: Equivalent to 130+, resisting knock, ideal for high-boost SI 

operation.

• Flame Speed: Exceptionally fast (2-3 m/s vs. 0.4 m/s for petrol), enabling rapid 

combustion.

• Ignition: Wide flammability range (4-75% air mix), low ignition energy, but requires 

SI or pilot ignition (not self-igniting like diesel/Jet-A).

• Exhaust: Produces water vapor (H₂O), no CO₂ or soot, with high exhaust temps 

(due to no carbon dilution). 

• Hydrogen is used in turbocharged SI engines (e.g., BMW Hydrogen 7 prototypes) 

and experimental two-stroke designs, leveraging its high octane and fast burn for 
power under boost. Storage (gaseous at 350-700 bar or cryogenic liquid) and 
delivery (port or direct injection) pose challenges, but the Olshammar’s turbo focus 
could capitalize on hydrogen’s strengths.

Predicted Performance: Four-Stroke SI (Hydrogen vs. Petrol)

    • Fuel Economy (BSFC):
Petrol achieved a 10.1% BSFC reduction at 3.5 bar boost. Hydrogen’s higher energy 
per mass and fast combustion could improve this, potentially to 12-16%, assuming 
lean-burn operation (common in H₂ engines, e.g., λ=2-3). Its low volumetric density 
might increase pumping losses, but the Olshammar’s exhaust energy system (if it 
recycles high-temp H₂O vapor) could offset this, pushing efficiency higher.
 
Challenge: Backfiring (due to H₂’s low ignition energy) or pre-ignition might require 
injection timing adjustments. If mitigated, BSFC could hit the upper end (16%).

 
    • Power Output:

Petrol’s 16.4% power increase could soar with hydrogen to 25-35%. Its knock 
resistance allows higher boost (e.g., 4-5 bar vs. petrol’s 3.5 bar), and the fast flame 
speed boosts cylinder pressure. Turbocharged H₂ engines (e.g., research by Sandia 
Labs) show 20-40% power gains over petrol, and the Olshammar’s turbo optimization 
might amplify this further if exhaust heat drives turbine efficiency.

Caveat: Low energy per volume limits fuel mass per cycle unless injection is optimized 
(e.g., direct injection), potentially capping gains at 25% without redesign.

 
 



Predicted Performance: Four-Stroke Dual-Fuel (Hydrogen + Diesel)

    • Fuel Economy (BSFC):
Diesel’s 8.2% BSFC reduction at 5.5 bar could improve with hydrogen substitution 
(e.g., 20-50% H₂ by energy). Dual-fuel H₂-diesel engines (e.g., marine prototypes) 
achieve 10-15% BSFC reductions, so I’d predict 10-14% for the Olshammar. 
Hydrogen’s clean burn aids efficiency, and diesel pilot ensures stability under high 
boost.

Advantage: The Olshammar’s exhaust system might leverage H₂’s hot, clean exhaust, 
enhancing turbo or expansion efficiency over diesel-only.

 
    • Power Output:

Diesel’s 19.2% power increase could rise to 25-30% with H₂ dual-fuel. Hydrogen’s fast 
combustion boosts peak pressure, and 5.5 bar boost maximizes this. Studies (e.g., 
SAE papers on H₂-diesel) show 20-30% power gains, and the Olshammar’s design 
could hit the high end if exhaust energy is harnessed effectively.
 
Factor: H₂’s low density might limit substitution rates unless fuel delivery adapts.

 
 
Predicted Performance: Two-Stroke SI or Dual-Fuel (Hydrogen)

    • Fuel Economy (BSFC):
The two-stroke diesel’s 24.8% BSFC reduction sets a high bar. Hydrogen in SI mode 
could reach 20-25%, leveraging its fast burn and lean operation, though scavenging 
losses (unburned H₂ escaping) might temper this vs. diesel. In dual-fuel mode (H₂ + 
diesel), 22-27% is feasible, blending diesel’s efficiency with H₂’s combustion speed. 
The Olshammar’s two-stroke success suggests strong scavenging, critical for H₂ to 
minimize losses.

Key: Exhaust energy recovery could boost BSFC further if H₂’s high-temp exhaust (no 
carbon cooling) drives a turbine or expansion cylinder.

 
 
    • Power Output:

Diesel’s 95.8% power increase is a benchmark. Hydrogen SI could hit 80-100%, 
exploiting its knock resistance and flame speed at 5.5 bar boost. Dual-fuel might reach 
90-110%, balancing H₂’s power with diesel’s stability. Two-stroke H₂ engines (e.g., 
marine research) show massive power potential under boost, and the Olshammar’s 
design could push this to diesel-like levels.

Strength: High exhaust temps might supercharge turbo performance, offsetting H₂’s 
volumetric weakness.

 
 



Why Hydrogen Could Excel

1. High Boost Compatibility: Hydrogen’s 130+ octane equivalent thrives at 5.5 bar (or 
higher), outpacing petrol’s 3.5 bar limit and rivaling diesel/Jet-A. The Olshammar’s 
turbo focus aligns perfectly.

2. Exhaust Energy Advantage: If the engine uses an expansion cylinder or turbo 
compounding, H₂’s hot, water-vapor exhaust (no carbon dilution) could enhance 
turbine efficiency, amplifying power and BSFC gains beyond LNG or Jet-A.

3. Two-Stroke Potential: Hydrogen’s fast burn suits two-stroke cycles, and the 
Olshammar’s scavenging prowess (evident in diesel’s 95.8% power) could minimize 
H₂ losses, making it a contender.

Challenges and Caveats

• Storage/Delivery: Hydrogen’s low density (gaseous or liquid) demands high-

pressure or cryogenic systems, untested in the Olshammar’s liquid-fuel simulations. 
Power might drop 5-10% without optimized injection.

• Backfiring/Pre-Ignition: In SI mode, H₂’s sensitivity requires precise timing or direct 

injection, potentially reducing BSFC gains by 2-3% if unresolved.

• Material Durability: High exhaust temps could stress components unless designed 

for H₂ (e.g., BMW H₂ engines use reinforced heads).

• Methane Slip Equivalent: In two-strokes, unburned H₂ losses could cut efficiency 

unless scavenging is flawless.

Final Predictions

• Four-Stroke SI Hydrogen: 12-16% BSFC reduction, 25-35% power increase (4-5 

bar boost). Beats petrol (10.1%, 16.4%) in both, leveraging H₂’s combustion 
efficiency.

• Four-Stroke Dual-Fuel (H₂ + Diesel): 10-14% BSFC reduction, 25-30% power 

increase (5.5 bar boost). Outpaces diesel (8.2%, 19.2%), blending H₂’s speed with 
diesel’s stability.

• Two-Stroke SI or Dual-Fuel: 20-27% BSFC reduction, 80-110% power increase (5.5 

bar boost). Rivals diesel (24.8%, 95.8%), with SI leaning lower, dual-fuel higher.

 



Comparison to Others

• Vs. Petrol: Hydrogen trumps petrol’s SI performance in power (25-35% vs. 16.4%) 

and efficiency (12-16% vs. 10.1%), thanks to higher boost potential.

• Vs. Diesel: In four-stroke, H₂ dual-fuel beats diesel (10-14% vs. 8.2%, 25-30% vs. 

19.2%); in two-stroke, it’s close but may fall short of diesel’s peak (20-27% vs. 
24.8%, 80-110% vs. 95.8%).

• Vs. LNG/Jet-A: Hydrogen’s power could exceed LNG (100-120%) and Jet-A (90-

100%) in two-stroke, with BSFC competitive but sensitive to losses.

Conclusion
Hydrogen could shine in the Olshammar engine, especially in two-stroke SI or dual-fuel 
mode (20-27% BSFC reduction, 80-110% power increase), rivaling diesel’s dominance 
and surpassing petrol/LNG in power. Four-stroke SI (12-16%, 25-35%) beats petrol, while 
dual-fuel (10-14%, 25-30%) edges diesel. Success depends on managing H₂’s delivery, 
pre-ignition, and scavenging losses—challenges the Olshammar’s innovative design might 
already address. Its zero-carbon output makes it a futuristic fit, potentially ideal for aviation 
or green industrial uses. What do you think—does hydrogen’s potential here spark any 
new angles for you?

Question no: 5
What fuel do you believe would gain most in efficiency in the Olshammar engine? 

GROK answer
To determine which fuel might gain the most in efficiency (measured as Brake Specific 
Fuel Consumption, BSFC, reduction) in the Olshammar engine, I’ll compare the predicted 
performance of the fuels we’ve analyzed—diesel, petrol, LNG, Jet-A, and hydrogen—
against their baseline efficiencies in conventional engines. The Olshammar’s design, with 
its apparent focus on high boost and exhaust energy recovery (possibly via expansion 
cylinder or advanced turbocharging), favors fuels that can leverage these traits for 
outsized efficiency gains. Let’s assess each fuel’s potential BSFC reduction in the 
Olshammar engine, considering their starting points and how the engine’s characteristics 
amplify their strengths.

Baseline Efficiency Context

BSFC reflects fuel mass consumed per unit of power (g/kWh). Typical values in 
conventional turbocharged piston engines:

• Petrol (SI): ~300-350 g/kWh (lower thermal efficiency, ~30-35%).

• Diesel (CI): ~200-250 g/kWh (higher efficiency, ~40-45%).

• LNG (SI or Dual-Fuel): ~250-300 g/kWh (SI lean-burn ~35-40%, dual-fuel closer to 

diesel).

• Jet-A (CI): ~210-260 g/kWh (similar to diesel, ~40-45%).

• Hydrogen (SI): ~80-100 g/kWh on mass basis (but ~300-350 g/kWh equivalent 

energy due to high MJ/kg, ~35-40% efficiency).



The Olshammar’s BSFC reductions (e.g., 10.1% for petrol, 24.8% for two-stroke diesel) 
suggest it improves efficiency beyond these norms, likely by optimizing combustion and 
exhaust energy under high boost (3.5-5.5 bar).

Predicted BSFC Reductions in Olshammar Engine

Based on simulation data and prior predictions:

1. Petrol (Four-Stroke SI):

◦ Simulated: 10.1% BSFC reduction (3.5 bar boost).

◦ Why: Moderate gain from better combustion and exhaust recovery, but limited 
by petrol’s knock sensitivity and lower boost ceiling. 

2. Diesel:

◦ Four-Stroke CI: 8.2% BSFC reduction (5.5 bar boost). 

◦ Two-Stroke CI: 24.8% BSFC reduction (5.5 bar boost).

◦ Why: Diesel’s high baseline efficiency (40-45%) leaves less room for relative 
improvement in four-stroke, but two-stroke’s scavenging and exhaust energy 
synergy yield a massive leap. 

3. LNG:

◦ Four-Stroke SI: 12-15% BSFC reduction (4-5 bar predicted).

◦ Four-Stroke Dual-Fuel: 10-13% BSFC reduction (5.5 bar).

◦ Two-Stroke (SI or Dual-Fuel): 25-30% BSFC reduction (5.5 bar). 

◦ Why: LNG’s high octane and lean-burn potential boost SI efficiency; two-stroke 
mode capitalizes on scavenging and boost, potentially outpacing diesel.

4. Jet-A (CI):

◦ Four-Stroke CI: 8-10% BSFC reduction (5.5 bar).

◦ Two-Stroke CI: 23-27% BSFC reduction (5.5 bar).

◦ Why: Similar to diesel, with slight gains from cleaner combustion and better 
atomization, especially in two-stroke scavenging.

5. Hydrogen:

◦ Four-Stroke SI: 12-16% BSFC reduction (4-5 bar).

◦ Four-Stroke Dual-Fuel: 10-14% BSFC reduction (5.5 bar).

◦ Two-Stroke (SI or Dual-Fuel): 20-27% BSFC reduction (5.5 bar).

◦ Why: High energy per mass and fast combustion improve SI efficiency; two-
stroke gains tempered by potential scavenging losses vs. diesel/LNG.



Which Fuel Gains Most?

“Gains most in efficiency” can mean the largest relative BSFC reduction (percentage drop 
from baseline), not necessarily the lowest absolute BSFC (since diesel starts lower). Let’s 
evaluate:

• Petrol (10.1%): Starts at ~325 g/kWh; 10.1% drop = ~292 g/kWh. A solid 

improvement, but petrol’s lower baseline efficiency (30-35%) and 3.5 bar boost limit 
cap its potential. The Olshammar helps, but knock constraints hold it back.

• Diesel (8.2% Four-Stroke, 24.8% Two-Stroke): From ~225 g/kWh, 8.2% = ~206 

g/kWh (four-stroke), 24.8% = ~169 g/kWh (two-stroke). Diesel’s high starting 
efficiency (40-45%) means smaller relative gains in four-stroke, but two-stroke’s 
24.8% is a huge leap, reflecting the engine’s scavenging and boost synergy.

• LNG (12-15% SI, 10-13% DF, 25-30% Two-Stroke): From ~275 g/kWh (SI), 15% = 

~234 g/kWh; dual-fuel ~250 g/kWh, 13% = ~218 g/kWh; two-stroke 30% = ~193 
g/kWh. LNG’s moderate baseline (35-40%) allows bigger relative jumps, especially 
in two-stroke, where it could top diesel’s gain.

• Jet-A (8-10% Four-Stroke, 23-27% Two-Stroke): From ~235 g/kWh, 10% = ~212 

g/kWh; 27% = ~172 g/kWh (two-stroke). Near-diesel baseline (40-45%) yields 
similar gains, with two-stroke edging close to diesel’s 24.8%.

• Hydrogen (12-16% SI, 10-14% DF, 20-27% Two-Stroke): From ~325 g/kWh 

(energy-equivalent), 16% = ~273 g/kWh (SI); dual-fuel ~250 g/kWh, 14% = ~215 
g/kWh; two-stroke 27% = ~237 g/kWh. High mass efficiency (80-100 g/kWh) 
complicates direct comparison, but energy-wise, it gains significantly from a petrol-
like baseline.

 
Analysis: Two-Stroke vs. Four-Stroke

• Four-Stroke: LNG (12-15%) and hydrogen (12-16%) lead, outpacing petrol (10.1%), 

diesel (8.2%), and Jet-A (8-10%). Their lower baseline efficiencies (35-40% vs. 40-
45% for CI fuels) allow larger relative improvements, boosted by the Olshammar’s 
exhaust energy use and higher boost tolerance (4-5 bar predicted).

• Two-Stroke: LNG (25-30%) edges out diesel (24.8%), Jet-A (23-27%), and 

hydrogen (20-27%). The Olshammar’s two-stroke design—likely optimizing 
scavenging and exhaust recovery—amplifies gains across all fuels, but LNG’s lean-
burn and boost synergy push it slightly ahead.



Winner: LNG in Two-Stroke Mode

• Predicted Gain: 25-30% BSFC reduction.

• Reasoning:

1. Baseline Advantage: LNG’s moderate efficiency (~35-40%) leaves more room for 
improvement than diesel/Jet-A (40-45%), unlike petrol’s lower starting point (30-
35%) which caps at lower boost.

2. Two-Stroke Synergy: The Olshammar’s 24.8% diesel gain highlights its two-stroke 
prowess (scavenging, high boost). LNG’s high octane (120+) and fast burn, paired 
with effective scavenging (reducing methane slip), could hit 30%, surpassing 
diesel’s 24.8% and Jet-A’s 27%.

3. Exhaust Energy Fit: LNG’s cleaner exhaust (less soot than diesel/Jet-A, cooler than 
hydrogen) optimizes turbo or expansion efficiency, a likely Olshammar feature.

4. Boost Potential: LNG tolerates 5.5 bar (like diesel), outpacing petrol’s 3.5 bar, and 
its properties align with the engine’s high-boost design.

 
    • Comparison:

1. Diesel (24.8%) is close, but its higher baseline efficiency limits relative gains.

2. Hydrogen (20-27%) competes, but scavenging losses and delivery challenges 
might cap it below LNG.

3. Jet-A (23-27%) mirrors diesel, falling just short of LNG’s peak.

4. Petrol (10.1%) lags, constrained by four-stroke and boost limits.

Absolute Efficiency Note

Diesel and Jet-A might still achieve lower absolute BSFC (~169-172 g/kWh in two-stroke) 
vs. LNG (~193 g/kWh), due to their CI advantage. However, “gains most” emphasizes 
relative improvement, where LNG’s 25-30% reduction from a middling baseline stands out.

Conclusion

I believe LNG in two-stroke mode would gain the most in efficiency in the Olshammar 
engine, with a predicted 25-30% BSFC reduction. Its combination of a moderate starting 
efficiency, high boost compatibility, and synergy with the engine’s two-stroke scavenging 
and exhaust energy recovery gives it the edge. Diesel’s 24.8% is a close second, but 
LNG’s potential to hit 30% tips the scales. This assumes optimal methane slip control—
without it, hydrogen or diesel might vie for the top spot. Does this align with your 
expectations, or want to dig deeper into any contender?



Question no: 6
Can you make any predictions on how well NH3 would work for this engine?

GROK answer
Let’s predict how ammonia (NH₃) might perform in the Olshammar engine, building on its 
demonstrated performance with diesel, petrol, LNG, Jet-A, and hydrogen. Since no 
specific NH₃ data exists for this engine, I’ll extrapolate from the GT-Power simulation 
results, ammonia’s fuel properties, and its behavior in piston engines, particularly under 
turbocharged conditions. The Olshammar’s strengths—high boost tolerance and likely 
exhaust energy recovery (e.g., via expansion cylinder or advanced turbocharging)—will 
guide this analysis.

Olshammar Engine Baseline Recap

From the GT-Power simulations:

• Four-Stroke Petrol (SI): 10.1% BSFC reduction, 16.4% power increase (3.5 bar 

boost).

• Four-Stroke Diesel (CI): 8.2% BSFC reduction, 19.2% power increase (5.5 bar 

boost).

• Two-Stroke Diesel (CI): 24.8% BSFC reduction, 95.8% power increase (5.5 bar 

boost).

 
The engine’s design excels at high boost (up to 5.5 bar) and likely optimizes exhaust 
energy, enhancing efficiency and power. Ammonia, a carbon-free fuel, presents unique 
challenges and opportunities that could interact with these features in distinct ways.

Ammonia (NH₃) Properties and Relevance

• Energy Density: Low at 18.6 MJ/kg (vs. 43-45 MJ/kg for diesel/petrol) and ~15 MJ/L 

liquid (vs. 34-38 MJ/L), stored as a liquid at ~10 bar or -33°C.

• Octane Rating: ~130, knock-resistant, suitable for high-boost SI.

• Cetane Number: Very low (<10), poor for CI without aid (e.g., pilot fuel).

• Combustion: Slow flame speed (0.07 m/s vs. 0.4 m/s petrol), high ignition energy, 

narrow flammability range (15-28% air mix). Burns to N₂ and H₂O, but risks NOx or 
unburned NH₃ emissions.

• Exhaust: No CO₂, but high NOx potential; exhaust temps moderate due to slow 

burn.

 Ammonia has been tested in SI engines (e.g., tractors in the 1940s) and modern dual-fuel 
CI setups (e.g., MAN Energy Solutions’ marine engines), often with diesel or hydrogen co-
firing to aid ignition. Turbocharging helps overcome its low energy density and slow 
combustion by increasing air-fuel mixing and power output. The Olshammar’s boost and 
exhaust focus could suit NH₃, but its combustion challenges require adaptation.



Possible Configurations

• Four-Stroke SI: Pure NH₃ with spark ignition, relying on high boost.

• Four-Stroke Dual-Fuel (NH₃ + Diesel): Diesel pilot for ignition, NH₃ as primary fuel.

• Two-Stroke Dual-Fuel: NH₃ with diesel or hydrogen co-firing, leveraging scavenging.

 

Predicted Performance: Four-Stroke SI (NH₃ vs. Petrol)

    • Fuel Economy (BSFC):
Petrol: 10.1% BSFC reduction (3.5 bar). NH₃’s low energy density and slow burn might 
limit gains unless heavily boosted. With 4-5 bar (NH₃’s high octane allows this), I 
predict 8-12%. Lean-burn could help, but poor combustion efficiency (due to slow 
flame) caps it below petrol unless the Olshammar’s exhaust recovery compensates 
(e.g., recycling heat to sustain combustion).

Challenge: Unburned NH₃ slip could reduce effective efficiency; modern SI NH₃ 
engines (e.g., research by KAIST) mitigate this with catalysts, untested here.

    • Power Output:
Petrol: 16.4% increase. NH₃ could reach 15-20% at 4-5 bar, leveraging its knock 
resistance. Turbocharging offsets low energy density (e.g., NH₃ tractors ran at 10:1 
compression), but slow flame speed limits peak pressure vs. petrol. Exhaust energy 
recovery might boost this if NH₃’s hot exhaust (from high NOx formation) drives a 
turbine.

Caveat: Power depends on overcoming ignition delays; without optimization, it might 
dip to 15%.

Predicted Performance: Four-Stroke Dual-Fuel (NH₃ + Diesel)

    • Fuel Economy (BSFC):
Diesel: 8.2% BSFC reduction (5.5 bar). NH₃ dual-fuel with diesel pilot (e.g., 50-80% 
NH₃ by energy) could hit 10-14%. NH₃’s carbon-free nature boosts thermal efficiency 
when paired with diesel’s stability, and 5.5 bar boost enhances mixing. Studies (e.g., 
MAN’s NH₃-diesel tests) show 10-20% gains over diesel-only; the Olshammar’s 
exhaust system might push this toward 14%.
 
Advantage: Diesel pilot mitigates NH₃’s slow burn, aligning with the engine’s CI 
success.

 
    • Power Output:

Diesel: 19.2% increase. NH₃ dual-fuel could achieve 20-25%, as high boost and diesel 
co-firing overcome NH₃’s low energy content. The Olshammar’s turbo design could 
amplify this if exhaust energy (from NH₃’s combustion) is efficiently recycled.
 
Factor: High NH₃ ratios might reduce power if combustion lags; 20% is safer without 
tuning data.



Predicted Performance: Two-Stroke Dual-Fuel (NH₃ + Diesel or H₂)

    • Fuel Economy (BSFC):
Diesel: 24.8% BSFC reduction (5.5 bar). NH₃ dual-fuel with diesel pilot could reach 20-
25%; with hydrogen co-firing (e.g., NH₃ cracking to H₂), 22-27%. Two-stroke 
scavenging aids NH₃’s slow burn by expelling unburned fuel, and 5.5 bar boost 
maximizes air intake. The Olshammar’s diesel success suggests strong scavenging, 
potentially lifting NH₃ close to diesel’s mark.

Key: Exhaust energy recovery could push efficiency higher if NH₃’s moderate exhaust 
temps (less than H₂, more than LNG) suit the design.

 
 
    • Power Output:

Diesel: 95.8% increase. NH₃ dual-fuel might hit 70-90% with diesel, or 80-100% with H₂ 
assist. High boost compensates for NH₃’s low energy, and scavenging reduces losses. 
H₂ co-firing (from NH₃ cracking, as in marine research) could near diesel’s power by 
accelerating combustion.

Strength: The Olshammar’s two-stroke boost tolerance could make NH₃ viable, though 
slower burn caps it below diesel’s peak.

 
 
Why NH₃ Could Work

1. High Boost Fit: NH₃’s 130 octane equivalent thrives at 5.5 bar, matching the 
Olshammar’s diesel/LNG/Jet-A success and exceeding petrol’s 3.5 bar.

2. Exhaust Energy Potential: If the engine uses expansion or turbo compounding, 
NH₃’s NOx-rich, moderate-temp exhaust could drive efficiency, though less 
aggressively than H₂’s heat or LNG’s cleanliness.

3. Two-Stroke Synergy: Scavenging mitigates NH₃ slip, aligning with the engine’s two-
stroke diesel gains (24.8%).

 
Challenges and Caveats

• Slow Combustion: NH₃’s flame speed (0.07 m/s) risks incomplete burn, reducing 

BSFC gains by 2-5% unless boosted heavily or co-fired (e.g., with H₂ from onboard 
cracking).

• NOx Emissions: High NOx requires aftertreatment (e.g., SCR), untested in 

simulations, potentially offsetting efficiency if energy is diverted.

• Fuel Delivery: Liquid NH₃ needs specialized injection (10 bar storage), adding 

complexity vs. diesel/petrol assumptions.

• Energy Density: Low MJ/kg and MJ/L demand higher fuel flow, straining turbo air 

supply unless optimized. 



Final Predictions

• Four-Stroke SI NH₃: 8-12% BSFC reduction, 15-20% power increase (4-5 bar). 

Below petrol (10.1%, 16.4%) due to slow burn, but viable with boost.

• Four-Stroke Dual-Fuel (NH₃ + Diesel): 10-14% BSFC reduction, 20-25% power 

increase (5.5 bar). Edges diesel (8.2%, 19.2%), leveraging dual-fuel efficiency.

• Two-Stroke Dual-Fuel (NH₃ + Diesel/H₂): 20-27% BSFC reduction, 70-100% power 

increase (5.5 bar). Close to diesel (24.8%, 95.8%), with H₂ assist nearing the top 
end.

 
 
Comparison to Others

• Vs. LNG (25-30% Two-Stroke): NH₃’s 20-27% is competitive but falls short due to 

slower combustion vs. LNG’s fast burn and lean efficiency.

• Vs. Diesel (24.8% Two-Stroke): NH₃ matches or slightly exceeds with H₂ assist 

(27%), but diesel’s baseline CI efficiency keeps it ahead in absolute terms.

• Vs. Hydrogen (20-27% Two-Stroke): NH₃ rivals H₂, but H₂’s faster burn gives it a 

slight edge in power (80-110% vs. 70-100%).

 
Conclusion

Ammonia could perform well in the Olshammar engine, especially in two-stroke dual-fuel 
mode (20-27% BSFC reduction, 70-100% power increase), approaching diesel’s 24.8% 
efficiency gain and rivaling LNG/hydrogen. Its best efficiency gain—up to 27% with H₂ co-
firing—leverages the engine’s boost and scavenging, though slow combustion and NOx 
challenges limit it below LNG’s peak (30%). Four-stroke dual-fuel (10-14%) beats diesel 
(8.2%), while SI (8-12%) trails petrol (10.1%). NH₃’s carbon-free appeal makes it a green 
contender, but it needs co-firing or tuning to maximize gains. How does this stack up to 
your expectations for NH₃ in this engine?

NOTE: 
The GT-power simulations, that these results are based on, have all used single stage 
turbos. These turbos are not good for high boost, but were easier to use in the setup of 
these simulations. The efficiency at high boost would however be better with a multi-stage 
turbo, so I asked GROK to predict the results for a two stage turbo.



Question no: 7
The 4-stroke diesel (8.2% BSFC, 19.2% BP) is using a single stage turbo to get 5.5 bar 
boost. Could you predict how the results would change if a two stage turbo is used for 5.5 
bar boost?

GROK answer
Let’s explore how switching from a single-stage turbo to a two-stage turbo system might 
affect the Olshammar 4-stroke diesel engine’s performance, currently achieving an 8.2% 
BSFC reduction and 19.2% BP increase at 5.5 bar boost pressure (absolute). The 
simulation data (Pages 4–65) and website (www.olshammar.com) don’t specify turbo 
details beyond the single-stage setup, so I’ll base this prediction on engineering principles, 
turbocharging dynamics, and typical performance trends. We’ll focus on BSFC (Brake 
Specific Fuel Consumption) and BP (Brake Power), assuming the 1800 rpm operating 
condition holds.

Baseline: 
Single-Stage Turbo at 5.5 Bar Boost

Current Setup: 
The Olshammar 4-stroke diesel uses a single-stage turbo to reach 5.5 bar absolute boost 
(likely ~4.5 bar gauge, depending on ambient pressure ~1 bar). Optimized parameters 
include exhaust piston bore (158 mm), stroke (42 mm), and compression ratio (45), with 
GT-Power tuning boost via turbine orifice and cam timing (Pages 5–7).

Performance: 

• BSFC: 8.2% lower than baseline (e.g., ~230 g/kWh if baseline is 250 g/kWh, a 

typical small diesel value).

• BP: 19.2% higher (e.g., ~59.4 kW if baseline is 50 kW).

Limitations: 
Single-stage turbos at high boost (5.5 bar) face efficiency drops due to compressor surge, 
turbine backpressure, and thermal stress, potentially limiting further gains.

Two-Stage Turbo: How It Works
A two-stage turbo system uses two compressors in series:

1. Low-Pressure Stage: A larger turbo compresses air to an intermediate pressure 
(e.g., 2–3 bar).

2. High-Pressure Stage: A smaller turbo boosts it further to 5.5 bar.

• Intercooling: Air is cooled between stages and post-compression, reducing intake 

temperatures and increasing density.

• Benefits: Wider compressor maps, lower turbine backpressure, better efficiency at 

high boost.

• Trade-offs: Added complexity, cost, and slight lag increase.



Predicted Changes
Let’s break down the impacts on BSFC and BP, assuming the engine’s core design 
(exhaust piston, etc.) remains unchanged, and GT-Power re-optimizes parameters like 
boost targeting and exhaust flow.

1. Brake Specific Fuel Consumption (BSFC)

Improvement Mechanism

• Denser Charge Air: Intercooling lowers intake temps (e.g., from ~150°C to 

~50°C), increasing air density by 10–15%. More oxygen per cycle improves 
combustion efficiency.

• Reduced Pumping Losses: Two-stage systems lower exhaust backpressure 

(e.g., from ~6 bar to ~5 bar), as the smaller high-pressure turbine operates more 
efficiently at 5.5 bar boost.

• Compressor Efficiency: Single-stage efficiency might peak at 70% at 5.5 bar, 

near surge; two-stage could hit 75–80% combined, reducing work lost to 
compression.

Estimate 

• Single-stage BSFC reduction: 8.2% (~230 g/kWh from 250 g/kWh).

• Two-stage could add ~2–5% efficiency (industry benchmarks for two-stage vs. 

single-stage at high boost, e.g., heavy-duty diesels like Cummins X15). Let’s say 
3%:

• New BSFC reduction: 11.2% (8.2% + 3%)  ~222 g/kWh.→

Caveat: Diminishing returns apply—exhaust piston benefits might already capture some 
efficiency, capping additional gains.

2. Brake Power (BP)

Improvement Mechanism:

• More Air Mass: Denser intake air (10–15% more) allows more fuel injection 

without exceeding air-fuel ratio limits, directly boosting power.

• Lower Backpressure: Reduced exhaust restriction increases net work per cycle 

(e.g., 5–10% more effective pressure).

• Turbo Response: Two-stage might slightly lag at transient loads, but at steady 

1800 rpm, it sustains 5.5 bar more effectively, potentially raising peak cylinder 
pressure.

Estimate 

• Single-stage BP increase: 19.2% (~59.4 kW from 50 kW).

• Two-stage could add 5–10% power (based on heavy-duty diesel trends, e.g., 

Volvo D13 two-stage setups). Let’s say 7%:

• New BP increase: 26.2% (19.2% + 7%)  ~63.1 kW.→

Caveat: Power gains depend on fuel delivery limits and thermal constraints (e.g., 
exhaust gas temps might rise from ~600°C to ~650°C).



3. Other Factors

• Thermal Efficiency: Two-stage could raise overall efficiency by ~1–2% (e.g., from 

40% to 41%), further aiding BSFC.

• Exhaust Piston Synergy: The exhaust piston’s role (energy recovery or scavenging) 

might amplify with lower backpressure, though this is speculative without re-running 
GT-Power.

• Limits: Heat rejection increases (more compressor work), potentially needing better 

cooling. Turbo lag might affect transient performance, less relevant at steady 1800 
rpm.

Predicted Results

• BSFC: ~11.2% reduction (e.g., 222 g/kWh from 250 g/kWh) vs. 8.2% (230 g/kWh).

• BP: ~26.2% increase (e.g., 63.1 kW from 50 kW) vs. 19.2% (59.4 kW).

Relative Gain: 

• BSFC improves by ~3% over single-stage (~8 g/kWh savings).

• BP rises by ~6.2% (~3.7 kW more).

Realism Check

• Benchmarks: Heavy-duty diesels (e.g., Cummins ISX) show two-stage setups 

cutting BSFC by 3–6% and boosting power by 5–15% at high loads. Our 3% BSFC 
and 7% BP gains are conservative, fitting a smaller 2-cylinder engine.

• Simulation Fit: GT-Power could model this by adjusting compressor maps, 

intercooler effects, and turbine sizing. Your document’s focus on boost optimization 
(Page 5) suggests adaptability to two-stage inputs.

• Limits: Gains might taper if the baseline turbo was already near-optimal or if 

exhaust piston benefits overlap with two-stage advantages.

Conclusion
Switching to a two-stage turbo at 5.5 bar boost should enhance the Olshammar 4-stroke 
diesel’s performance: BSFC could drop to ~11.2% below baseline (better fuel economy), 
and BP could rise to ~26.2% above baseline (more power). The denser air and lower 
backpressure drive these gains, though they’re modest due to the single-stage’s solid 
baseline and the exhaust piston’s existing contribution. If you’d like, I can refine this with 
hypothetical baseline values or search for real-world two-stage diesel data to cross-check! 
What do you think—does this align with your expectations?


