Left Hand Drive (non i-Eloop) Installation guide
for BBR Turbocharger Conversion
Mazda MX-5/Miata ND 2.0L 2015 on
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Introduction

Congratulations on your BBR turbo conversion purchase, which will transform the performance of your Mazda!
Please follow this guide to ensure a hassle free installation. Should you have any queries relating to any part of the
installation, please contact your distributor who would be happy to help!

Before attempting turbocharged installation please ensure that your vehicle is in its very best possible mechanical
condition and has been serviced in accordance to Mazda’s schedules. If your car is misfiring or has any mechanical
problems, such as a worn or slipping clutch, a turbo installation will only make them worse!

BBR advises using only super unleaded (98 octane +) in Europe, or premium (91 octane +) in the US. Lower octane
will only result in lower performance! Before starting the disassembly process, we recommend that you pressure
wash the engine bay - a clean working environment is far nicer.

We have made the installation of this conversion as simple as possible. No drilling or cutting of body work etc
required except for trimming of the under shield/wheel arch liners and the original intake scoop to allow intercooler
pipe and BBR intake clearance. All BBR components are fitted based on removing and replacing the original part.
Rather than listing every single procedure, nut and bolt size and having an installation manual the size of a bible, this
guide is intended to provide the necessary instructions for a simple installation without any ‘nannying’. It is expected
that the installer will not be picking up a hand tool for the first time and be capable of jacking up, raising and
supporting their vehicle in the correct and safe manner.

Please note that this is the first version of this installation guide and we will be updating this as required. Should
you notice anything missing or inaccurate, please let us know as it will help with future DIY installations.

Tools and parts

BBR recommends the following tools and parts for Mazda MX-5 ND turbo installation.

Required:

Battery — type 159 - group 51 US (identical dimensions and capacity as standard battery, with terminals reversed)
Metric spanner/wrench set 8-19mm

2 x 27mm spanners or large adjustable spanners

Metric socket set and extensions

T25 Torx socket

Screw driver set

Metric Allen keys

Side cutters

Pliers

Sharp Stanley knife

Jack and 4 x axle stands (ramp preferred)

Spray can of cleaning solvent/brake cleaner and clean rags

WDA40 or similar spray lubricant

Thread sealant

2 x Suitable clean containers to catch and refill engine oil and coolant

Optional:

Engine oil 5/10-40W
Antifreeze

Oil filter
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Torque settings:
All required torque settings will be added to this guide promptly.
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Software Installation

Before any disassembly or starting the installation of your BBR MX-5 turbo it is crucial that you have received your
base BBR turbo ROM file. Otherwise, BBR or your distributor will not be held responsible for you not being able to
use your vehicle. On receipt of your conversion please follow the instructions within your EcuTek cable package,
download and install EcuTek ProEcu from the link provided.

1. To receive your base BBR turbo ROM file, your ECU version and dongle ID are required. Please follow the
instructions below and send a clear screen shot to your distributor (making sure both dongle ID and ECU
version are legible):

With your vehicle’s ignition on, engine not running and the OBD cable plugged in to the vehicles diagnostic
port which is located under the steering wheel: Open ProEcu, select “Tools”, “Detect Vehicle...”, “Program
Engine ECU”. In the new opened window, select “Enter Utility Mode”, take a screen shot of this window and
the main tool bar, turn the vehicles ignition off and close ProEcu. Example screen shot as below:

»
File Tools Options Help RecentROM: Recentlogs | Found CAN Interface (ID COM4) | Found K-Line Interface (ID S00000004)

Mazda SkyActivG 2011-> ECU Programming Tools Close
ROM File to Program 13

bra

C:\EcuTek\ProECURomFiles\Mazda\SkyActivG\PSM4EB-
enc.bin

Drag ROM Here to Open Choose ROM File...

Program ECU

ECU Version |PSM4EB - Mazda MX5 SkyActivG EU 2.0L 2W

Compatible | PS2PEA - Mazda MX5 SkyActivG AU 2.0L ; »
ROM Files | PSGBED - Mazda MX5 SkyActivG Asia 2.0L
PSMAEB - Mazda MX5 SkyActivG EU 2.0L
PSMSEB - Mazda MX5 SkyActivG EU Cabr
PSMBEC - Mazda MX5 SkyActivG US 2.0L

PSMTEC - Mazda MX5 SkvActivG US Club ¥

Programming Sequence

ECU Registration Details
Comment

Programmer ID |64 DB 5B

Program Count |105
Program Date |27/04/2017 10:50:40

Licences in ECU |Standard Tuner Licence
EcuTek Licence

Read Registration Details Check ECU Connection
Restart ECU Read ROM
Dump Details for EcuTek Save Screenshot to File

Ready

2. Once your BBR turbo base ROM file has been received and you are ready to perform the mechanical
installation, position the vehicle in the desired position and program your BBR ROM, please note that your
vehicle can no longer be driven without completing the turbo installation. Follow the same procedures and
from the same programming window as above, select “Choose ROM File...”, open the BBR ROM received,
select “Enter Utility Mode”,“Program Ecu”, and then follow the onscreen instructions. Note: if your vehicle
does not already have an EcuTek license you must first go to “Help”, “EcuTek Update”. Your license is then
applied by selecting “Options”, “Apply License Update...” and opening the downloaded license.

Mechanical installation

Instead of repeatedly raising and lowering the vehicle, this section covers disassembly and installation at the same
time. It follows the same procedure BBR technicians would install this conversion on site. Read through this guide
and familiarise yourself with the procedures outlined fully, before starting the disassembly of your MX-5.

Starting from underneath the bonnet:

1. Remove the strut top braces, battery (disconnecting negative terminal first), battery tray, air intake pipe, air
box and coolant cap (Figl).
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2.

Remove ABS ECU and bracket, remove the bracket from the ABS ECU, and cut and discard the now unused
section with a cutting disc or hacksaw (Fig2). Bend the bracket as shown and install the bracket with the M6
nylon spacer, nylock and flange bolt from bag6. Secure wiring neatly with the supplied cable tie (Fig3).

Raise the vehicle and from underneath:

3.

10.

Remove all under shields, braces, the front portion of wheel arch liners and then disconnect the exhaust
centre section lambda plug and remove the exhaust centre section (Fig4).

Remove the exhaust manifold support bracket, and unplug and carefully remove the primary lambda
sensor — this is delicate and will be reused (Fig5).

Remove the horn in front of the radiator with its bracket, remove the right hand side horn and install both in
the existing right hand horn position. Note that the wire support clip supporting the wire to the radiator
horn would need to be removed (Fig6&7).

Remove both air deflectors (2x bolts on each) (Fig8), and the two inner most chassis leg extension bolts from
either side (Fig9).

Fit the BBR intercooler re-using the 2x chassis leg extension bolts on either side (Figl0).

Into a clean container undo the radiator drain and drain the coolant (this can be re-used). Once all coolant
has drained re-tighten the radiator drain (Figl1).

Use WDA40 or similar to install all silicone couplers and aluminium pipes in to the couplers as they are
extremely tight and the lubricant will allow easier installation and positioning. Install the 90 degree 57mm
silicone coupler to the intercooler outlet (intake engine side) and the 57mm curled aluminium pipe. A 50-
70mm hose clamp is used on both sides; position the pipe as shown in Figl2 and Figl3. To ensure that the
aluminium intercooler pipe does not rub or touch on the bottom water hose, it is recommended that the
bottom water hose is shortened by 10mm on the radiator connection and positioned away from the
intercooler pipe.

Remove oil pressure sensor and from bag 3 install the oil pressure switch adaptor, turbo oil supply line
adaptor and re-install the oil pressure sensor using a suitable thread sealant. Position the adaptor so that the
turbo oil supply line will clear the thermostat housing (Figl4) and remove the engine mount nut (shown
removed Figl6).

Lower the vehicle and continue work under the bonnet:

11.

12.

13.

Install the 57mm humped coupler hose to the curly aluminium intercooler pipe using a 50-70mm hose clamp
(Fig13) and remove the battery negative terminal supporting clip from the side of the fuse box.

Remove both of the heater matrix hoses/pipes that connect to the bulkhead. The steel pipe requires
removing completely; leave the rubber heater hose connected to the engine following removal of the steel
hard pipe and its bracket. Re-use the rubber mount/supporting bracket for the air condition pipe as shown
with steel hard pipe bracket bolt. Please refer to Fig25.

Place a jack under the sump and carefully (with a flat jack top or hard wood packer) raise the exhaust
manifold side of the engine 20-30mm (this will aid exhaust manifold removal) and remove the exhaust
manifold heatshield (Figl5).
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14,

15.

16.

17.

18.

19.

20.

21.

22.

Remove the exhaust manifold and the centre most exhaust manifold stud. From bag 4 install one of the nine
M10 studs (shorter finer threaded M10x1.25 end) into cylinder head (Figl6). We recommend locking two
M10x1.5 nuts together to avoid thread damage for all stud removal and installation (use the downpipe to
centre section nuts for this).

On a suitable bench, install the remaining 8 studs to the turbine housing inlet and outlet (Figl?7). From bag 5,
install the oil drain adaptor with gasket and the two M6 pan head Allen bolts. From bag 3, install the straight
end of the oil drain hose to the turbocharger, ensuring that the 90 degree outlet points straight towards the
head face (Figl8).

Using the supplied gasket and four M10 stainless locking nuts (bag 4) install the turbocharger to the BBR cast
manifold. Please note that due to clearance, the inside (closer to head) nuts must be started first.

Install the turbocharger and manifold assembly to the cylinder head (re-using the original exhaust manifold
to the head gasket) guiding the oil drain hose towards the sump plug drain. Due to clearance, the central
manifold to cylinder head nut must be installed first using the copper locking nut supplied in bag 4. In all
other positions, re-use the original manifold to head nuts. Tighten the manifold to head nuts evenly from the
centre outwards (Figl9).

Within the silicone coupler bag there are three lengths of heat reflective tape. With brake cleaner or similar,
clean the existing small heat shield covering the brake pipes and fix the three lengths of heat reflective tape

on top (Fig20).

Lower the jack on to the rubber engine mount ensuring that the stud is in the correct position, remove the
jack and reinstall the engine mount nut. Using the gasket and remaining four stainless M10 locknuts install
and tighten the downpipe to the turbocharger. Note that it is far easier to feed the downpipe into position
and on to the turbo studs from underneath (Fig19).

Install the turbo outlet pipe using the sealing O-ring and two M8 pan head Allen bolts from bag 4 (Fig21).

Using 2x M14 banjo bolts and 4x M14 copper sealing washers (bag 4) install the 2x stainless steel turbo
water hoses (bag 3) to the turbo, see Fig22 for routing. Using original hose clamp, install the 270mm x 17mm
heater hose to the lower heater matrix pipe on the bulkhead. Route the 177mm hose neatly underneath the
A/C pipe to join again to the heater hose at the front of the engine (where original hard steel water pipe was
previously removed). Using a metal T-piece and length of 8mm heater hose (bag 3) along with 2x 8-16mm
and 2x 20-32mm hose clamps, join the inside (closest to engine) stainless turbo water hose and re-join the
heater matrix hose. Note: it will be necessary to neatly trim the supplied 8mm and 17mm hoses to the
correct length using a Stanley knife, routing the stainless turbo water hose away from the turbine housing
and exhaust manifold (Fig22).

Fit the 63mm straight silicone coupler to the turbo inlet with a 60-80mm hose clamp. Re-fit the original
heater matrix to water pump hose to the lower heater matrix pipe on the bulkhead and trim as shown
(Fig22). Fit the supplied 19mm 90 degree water hose (bag 6) to the heater matrix water pump outlet with
original hose clamp. Re-join the heater matrix/water pump 19mm hose, using the remaining metal T-piece
and with the length of 8mm heater hose the outside stainless turbo water hose (bag 3). Join the hoses with
2x 8-16mm and 2x 20-32mm hose clamps. Note: it will be necessary to neatly trim the supplied 8mm and
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23.

24,

25.

26.

27.

28.

29.

30.

31.

19mm 90 degree hoses to the correct length using a Stanley knife, again routing the stainless turbo water
hose away from the turbine housing and exhaust manifold (Fig22).

This step is not mandatory, however is recommended to aid clearance for the new air filter. Using a Stanley
knife trim the intake pipe (removal from vehicle is not necessary) to remove the 10mm larger diameter lip

(Fig23).

Remove the mass air flow meter (MAF) from original air box lid and reusing the screws to install it to the BBR
180 degree MAF pipe. The O-ring will require sliding up the MAF meter as it will now be sealing on the base
(not inside the bore as previous) (Fig24).

From bag 5, install the 3 hole flat stainless steel mounting bracket to the filter and M6 rubber mount with
flanged nylock to the mounting bracket. With the 70mm straight silicone coupler and 2x 60-80mm hose
clamps join the 180 degree MAF pipe to the filter (largest side). On the other side of the MAF pipe install the
63mm hump hose with 1 x 60-80mm hose clamp. For now, leave all the hose clamps loose (Fig24).

Move the inner most earth strap on top of the outside earth strap and with the spare bolt install the 2 hole
L-shape mounting bracket as shown in Fig26.

The air filter and MAF assembly can now be installed, with a 60-80mm hose clamp (leave loose) install the
aluminium turbo inlet pipe to the turbo inlet. The MAF pipe rubber mounting stud slots into the previously
installed L-shape bracket and is fixed with the remaining M6 nylock flange nut (bag 5). The 63mm humped
hose connects to the aluminium turbo intake pipe with a 60-80mm hose clamp. Before any hose clamp or
nut tightening, position the air filter so that it will not rub on the radiator or fan wires, position the MAF
meter so that it has sufficient clearance from the radiator expansion bottle, and position the aluminium
intake pipe so that it will not rub on the top radiator hose. Once the intake assembly is positioned correctly
and square, tighten the M6 nylock and the 5 hose clamps. Note that the hose clamps to the MAF pipe must
not be over tightened (just nip these clamps) as over tightening will crush and damage the MAF pipe (Fig27).

Install the battery tray (bag 2) using the 2x M8 countersunk Allen bolts and 12mm spacer (Figl13) as shown in
Fig28. Place the battery in position (not supplied) and routing the earth strap neatly behind the clamp, fix
the battery with the supplied U-bolts, clamps, nuts and washers (Fig29).

Install the straight reducing coupler to the throttle body with a 60-80mm hose clamp and the throttle body
to intercooler aluminium pipe using 2x 50-70mm hose clamps. Position this pipe carefully allowing plenty of
clearance from the top of the battery and ensuring that the curly aluminium hose is not being pushed into
the side of the battery or bottom water hose (Fig29).

From bag 6, install the recirculating dump valve with 4x 20-32mm hose clamps and the 2x lengths of straight
25mm silicone hose. Using a Stanley knife neatly cut the inlet manifold to brake servo vacuum hose, install
the 10x6x10mm plastic T-piece and route the silicone vacuum pipe neatly to the dump valve (Fig30).

Replace the OEM manifold absolute pressure (MAP) sensor with the BBR MAP sensor from bag 5. This is a
tricky procedure due to the MAP sensor location. It is located at the rear of the manifold and secured with a
T25 Torx bolt (Fig31).
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32.

33.

With extreme use we have found the unsecured PCV/breather hose to disconnect from the underneath of
the inlet manifold. Whilst it is difficult to access, please install the supplied spring clip (bag5) to the
PCV/breather manifold hose connection (Fig38).

From bag 3, install the breather to intake 10mm hose with 2x 8-16mm hose clamps and supporting P-clip.
With the M12 banjo and 2x M12 copper washers, install the turbo oil feed line routing towards the oil
pressure switch adaptor away from both the turbine housing and actuator rod (Fig32).

Raise the vehicle and from underneath:

34.

35.

36.

37.

Join the turbo oil supply line to the oil supply line adaptor (Fig33), install the primary lambda sensor to the
down pipe (connect to vehicle loom) and re-using original manifold support bracket and bolts, Install the
support bracket to the downpipe (Fig34).

Re-install the exhaust centre section, fixing it to the downpipe with the supplied M10 nuts and bolts, re-
using the copper sealing ring. This can be kept in place in the centre section with exhaust paste or grease
while joining to downpipe (Fig35). Please note: US cars with emissions monitoring intact will need to install
a new post-cat centre section 02 bung. All US ROM files will have emissions monitoring fully intact unless
specifically requested otherwise.

Fit the final intercooler pipe. Use a 90 degree 57-51mm reducing silicone coupler on the inlet side of
intercooler with a 50-70mm hose clamp. Use a 90 degree 51mm silicone coupler with a 40-60mm hose
clamp on the turbo outlet pipe, and then install the 45 degree 51mm aluminium pipe with 2x 40-60mm hose
clamps. Position this pipe away from the hard plastic water hose and the power steering motor (Fig36).

Remove the sump plug and drain the oil (into a clean container should you wish to re-use the oil). From bag
3 install the oil drain adaptor with a M14 copper washer to the sump, supporting this adaptor attach and
tighten the oil drain line to the sump adaptor (Fig37).

At this point, before re-fitting the under shields and the turbo heat shield we would recommend running the engine

up to temperature and visually inspect to confirm there is no oil or water leaks.

Lower the vehicle:

38.

39.

40.

Re-fill the engine coolant from the water outlet filler neck until it is close to the top of the water outlet filler
neck. Fill the coolant reserve tank up to the FULL mark on the tank. Refill the previously drained engine oil,
or if using new oil fill 4.1 litres without filter, 4.3 litres with filter.

Install the battery terminals (positive first); remove the fuse box lid and central most fuel injector main relay
(Fig39). For oil pressure and to fill the turbo oil supply line, crank the engine for 20 seconds, this is done with
the normal start procedure, release the clutch pedal to end engine cranking.

Reinstall the injector relay and fuse box lid, and check the oil and coolant level. To prevent any cooling
system air locks (with the cooling system cap still removed) start the engine. Turn on the heater (full heat) to
the windscreen and run the engine at 2,500 rpm for approximately 5 minutes. Once hot air has been
expelled from the heater for a couple of minutes allow the vehicle to idle and install the cooling system cap.
Maintain the engine speed at 3,000 rpm for approximately 5 minutes, and then while the engine is idling
check for any coolant or oil leaks. Turn off the engine and address any leaks should they be present.
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Raise the vehicle for the last time:

41. Refit all previous removed under shields, braces and the front portion of wheel arch liners with original
fixings. The main under tray and wheel arch liners will require neatly trimming to clear the intercooler pipe
work (Fig40,41,42).

42. Lower the vehicle and with a cool turbo/exhaust system install the turbo heat shield. Remove the 4 cam
cover bolts and the M6 flange bolt from the turbo compressor heat shield bracket. Hold the shield loosely in
place and partly install the M6 flange bolt. Start the 4 cam cover bolts, tighten and then tighten the M6
flange bolt. Note when installing the shield to ensure that the heat tape does not catch on the cam cover
and sits on top to the cam cover mated to the shield.

43. To finish all mechanical work, re-install the strut braces with original fixings.

Data logging

Open ProEcu on the main tool bar select “Open ROM File...” and open the BBR ROM file previously installed.. With
the engine running and cable installed to the vehicles OBD port, select “Map Access” — this will show the live data,
then select “Log to File to begin and end logging (Fig xx). We require a log showing idle, part throttle running and a
full throttle log in 3™ gear or higher, from 2000-7000RPM. When performing the full throttle log it is imperative that
“AFR Actual”, “Knock Retard” and “Manifold Absolute Pressure” are closely monitored. Should the AFR value be
above 12.5, MAP above 1.5 or knock retard have values lower than -2, lift off immediately! The same goes should
there be any audible detonation, unusual mechanical sounds or hesitancy/misfiring. Log files can be opened by
selecting “File”, “Open Log File...” on the main ProEcu menu. The Log files can also be copied and pasted from the file
opening window. Please submit the log file (or files) to your distributor and refrain from further full throttle/high
load driving until you receive correspondence from your distributor.

V4
Eile Tools Options Windows Help | RecentROMs | Recent Logs | [ ENEEI
A ROM - PSM8EC-6C78B7-BBRTurbo5.bin (PSMSEC - Mazda MX5 SkyActivG US 2.0L 2WD Manual 167hp 2016) O X

| File View Colouring Logging @ Map Access ©) Log to File Log Mark Open Last Log
Maps LiveData Keying RaceROM

Name Units Mini... Cur... Max...
--Logged Parameters A
Accelerator Pedal Position % --- n/a n/a
AFR Actual --- n/a n/a
AFR Target - n/a
[] Barometric Pressure Bar - n/a
[ Boost Target bar - n/a
[ Catalyst Temperature c - n/a
[ Coolant Temperature RE - n/a
[ Engine Load - n/a
% [] Engine Load Desired g/cyl - n/a
[] Engine Oil Temperature C = n/a
[] Engine Speed RPM - n/a
[/ Fuel Mode Open/Closed Loop - / n/a
[] Fuel Pulse Width ms -~ | nfa | n/a
[] Fuel Trim Long Term % - n/a
[ Fuel Trim Short Term % - n/a
[] Ignition Timing : = n/a
V] Injection Quantity mg/cyl - n/a
M Intake Air Temperature b - n/a
[ KCS Learning Value - n/a
[ Knock Retard S - n/a
g LFA State raw - n/a
1] Manifold Absolute Pressure Bar - n/a
4 MAP (smoothed) bar - / n/a
/] Mapswitch mode - n/a n/a
Z Mass Air Flow g/s = n/a n/a
1] Mass Air Flow (SD) g/s --- n/a n/a
1] Mass Air Flow Sensor Vv --- n/a n/a
1| SD MAF Blend raw --- n/a n/a
1} SD RaceROM Blend raw -—- n/a n/a
1| SD VE Calculated % - n/a n/a
(] SD VE Estimated % - | n/a | nfa

[ Theattle Dacitinm o N nis wicll ¥

File CRC was 'A9C0 8766' when loaded.
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This concludes the BBR Turbo installation guide for Mazda MX-5 2.0L ND models. We hope that you have enjoyed

your installation and that your turbocharged BBR MX-5 gives you many years of pleasure and surpasses your
expectations. Welcome to the fast lane...

Remainder of page left intentionally blank for notes:
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Installation diagrams

Figure 1

Figure 2

Fold 90 degrees

Cut here

Figure 3
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Figure 4

Figure 5

Figure 6
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Figure 7

Figure 8

Figure 9
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Figure 10

Figure 11

Figure 12
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Figure 13

Figure 14

Figure 15
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Figure 16

Figure17

Figure 18
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Figure 19

Figure 20

Figure 21
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Figure 22

Figure 23

Figure 24
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Figure 25

Figure 26

Figure 27
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Figure 28

Figure 29

Figure 30
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INTAKE
Figure 31 MANIFOLD VEHICLE
Figure 32
Figure 33
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Figure 34

Figure 35

Figure 36
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Figure 37
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Figure 40

Figure 41

Figure 42
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