CASE STUDY: ENGINE SWAP OF 2016 BMW F22
FOR PERFORMANCE UPGRADE

Client Success Story — Beelines Automotive




Client Overview

Client Name: Arjun Mehta

Location: San Diego, California

Client Background:
Arjun Mehta is a BMW enthusiast based in San Diego. He purchased his 2016 BMW F22 228i new and has always maintained it

passionately. After nearly 90,000 miles of daily use and weekend canyon runs, the stock 2.0L N20 engine started showing signs of fatigue. But
instead of replacing it with the same unit, Arjun wanted more, not just reliability, but real performance.

Problems Faced by the Client:
The factory engine was running lean at higher RPMs. Turbo lag became worse over time, and the car no longer felt engaging. He had already
invested in bolt-on and a Stage 1 tune but didn’t see the gains he expected. Heat soak and limited headroom for tuning were holding the car

back.

Objectives:
Arjun didn’t want just another motor. His goal was to build a daily-driven street car that could work as a weekend track machine. More torque,

more power, better throttle response, all without killing the budget.

Vehicle & Engine Details:
Vehicle that came for the swap was a 2016 BMW F22 with an N20B20 type engine. This is a factory engine. BMW M3 twin turbo inline-6 used
engine was chose for the swap. It is of BMW S55B30 category and was fully tested. The donor vehicle was from 2018 and only had 32000

miles oniit.



Planning & Preparation

Reasons for Engine Selection:

The S55 was picked for several reasons:

It shares core chassis dimensions with the F22.

It delivers 425+ hp stock and can hit 500+ with just tuning.

Client also wanted a proven platform for upgrades later without needing to replace internals.

Compatibility Analysis:

Physical Fitment:
The engine physically fit the F22 bay, but custom motor mounts were needed. The S55’s
intake and exhaust routing required reshaping of firewall clearance and relocating some harnesses.

Axle & Drivetrain Compatibility:
The stock ZF 8-speed from the 228i wasn'’t going to handle the power. A 6-speed manual from the M4 donor car was
sourced. Rear driveshaft had to be custom-machined, and axles were upgraded with M Performance half-shafts.

Electrical & ECU Considerations:

The original ECU and wiring were completely replaced with an S55-compatible DME. Astandalone ECU wasn’t used.
Instead, the existing CAS, key, and cluster were coded to the new unit using BMW ISTAand E-System software.



Cost Estimation:

Used S55 engine (with turbo & wiring): $7,200
Custom mounts & fabrication: $1,100
Labor: $2,500
6-speed manual + drive shafts: $2,000
Fluids, gaskets, radiator upgrade: $700

ECU coding and tuning: $1,000

Total Cost: ~$14,500




Required Tools & Equipment:

Lift and engine hoist
Torque wrenches (Nm spec)
BMW ISTA & E-Sys software
Welder (TIG for aluminum brackets)
OBD2 scanner

Custom alignment tools for bell housing and motor mounts




Execution of the Swap

Removal of Original Engine:
The N20 was pulled after draining fluids, disconnecting harnesses, and unbolting mounts. Since Arjun opted for a
manual swap too, the transmission was removed at the same time.

® Custom Mounts & Adaptations: Motor mounts were fabricated using 5mm steel plates, laser-cut to fit F22 chassis
mounting points with S55 block specs. Transmission mount and shifter linkage also required custom fabrication.

® Driveshaft & Cooling System: The F80 driveshaft was cut and rebalanced to fit the F22 wheelbase. A CSF
performance radiator and oil cooler were added to manage increased thermal load.

® Fuel System Upgrades: Stock fuel pump was replaced with a high-pressure unit from a 335i. Injectors remained stock
for now but leave room for E85 upgrades.

® Wiring & ECU Tuning: DME from the donor S55 was programmed to the F22 using E-Sys. Coding included key
matching, cluster sync, and startup configuration. Tuning was done with Bootmod3 to ensure safe AFR and boost
targets.

@ Installation: The S55 fitted perfectly and all systems were reconnected. After completing all the necessary steps it was

bolted in. The battery was connected & all the sensors were in the green. After filling all the necessary fluids engine was
started in the second crank.



Testing & Performance Evaluation

Initial Startup & Tuning:
Startup was smooth, with no CEL. Idle was stable at 750 RPM. AFRs were monitored using an external wideband—everything ran rich

initially, but settled after warm-up.

Dyno Runs:

Baseline tune (map 1):
@® Horsepower: 406 whp
@ Torque: 418 Ib-ft
Stock N20 dyno before swap:
@ Horsepower: 221 whp
@ Torque: 243 Ib-ft

Drivability:
Daily use was smoother than expected. Pressure created by Turbo was fast & powerful. Throttle response is good.

Weight distribution shifted slightly forward, but suspension was adjusted with stiffer front springs.



Reliability Check:

After 1,200 miles, no issues with overheating, vibration, or misfire. No error codes.

Fluids were clean on recheck. Mounts were holding well.
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Results & Conclusion

Success Metrics:

Yes, the project met every goal. The car now has double the usable torque, no turbo lag, and is still daily drivable.
Cold starts are smooth, and fuel economy is down only slightly.

Cost vs. Benefit:

Total spend of ~$14,500 resulted in a performance jump equivalent to an M2 in Competition, at half the price. Zero

dealer support was needed.

Final Thoughts:

This wasn'’t a basic swap. It was a complete transformation, done with planning and execution. Arjun now drives a
carthat surprises even seasoned BMW owners.

For anyone considering a similar performance upgrade, start with the right parts, and that’'s where
beelinesautomotive.com comesiin.

All our used engines and components are VIN-matched, tested, and ready to install.
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