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Part Numbers:  PSP-ENG-221 TGV Housing Kit  

 

Vehicle Fitments:  2015-2021 Subaru WRX  

2014-2018 Subaru Forester XT 

 
Is this an emissions control device or direct replacement part? The PERRIN TGV Housing Kit is not a direct replacement part 

as there are other components removed and required for installation. It is also not an emissions control device confirmed by the Official 

Subaru service manual. The tumble generator valve (TGV) system is part of the fuel injection system that includes the intake manifold, 

throttle body, ECU, etc. The TGV system is only designed to help with low RPM, low load response of the engine. Subaru has designated the 

TGV System as part of the fuel injection system since the 2002 Subaru WRX was released to the US Market in 2001 and used for the same 

low RPM low load responsiveness since then.  See the two service manual pages below from the 2015 Subaru WRX Service Manual. Note: 

While we have copied the 2015 Subaru WRX Service Manual for an example, this represents the same data from each Subaru Service 

Manual relating to the TGV system since 2002. 

 

 



Service manual page showing Tumble Generator Valve (TGV) as part. 

 

 

 

Service manual page showing Tumble Generator Valve (TGV) not as an emissions control device. 

 

Does this part include, remove, move any emissions related sensors? No. This part only removes the left and right TGV 

Actuator. These are the motors that control the butterfly valves that are part of the OEM TGV Housing.  

Does this part defeat or render inoperable any emissions control device? The PERRIN TGV Housing Kit does not defeat or 

render inoperable any emissions control system or part. This device is similar in function to an aftermarket intake manifold, or intake 

system. This is further confirmed by the data provided in the Subaru Service Manual. (see information and photos above) 

Is an ECU recalibration required and does the calibration turn off the emissions control system? Yes, the installation 

of this part requires an updated ECU calibration. The changes to the ecu calibration do not include turning off or defeating any emissions 
control system or Emissions related CEL’s (Check Engine Light). Further details are found in the “Part Design” category below.  
 

Can this part be CARB Approved? We consulted with SEMA Garage in April of 2019 about getting the TGV housings CARB approved. 

They were confident in it passing as long as the OBD system and ECU Calibration were properly matched, as this part is similar to an intake 

manifold replacement or spacer kit. We have continued to work with SEMA to complete a CARB approval. Thusly, we continued to market 

the product to all “49 states” and follow the proper CARB note “California not legal for use on public highway…” for California consumers. 

We also have and will continue to market this part number with the proper notices and notes that it requires a professional ECU Calibration 

for proper operation. 

Updated 2/7/2022. SEMA has mentioned that there are CARB approved Supercharger Kits for Mustang 5.0 engines, that remove an 

identical device on their intake manifolds. These CMCV (charge motion control valves) or IMRC (intake manifold runner control) valves, 

operate in the same way as the TGV system from Subaru operates. There are roughly 5 kits that do this on cars from 2015-2021 (example: 

EO D-418-41). This further solidifies that removing these types of devices can be CARB approved.  

Are there existing EO Numbers for this kind of part? There is no EO number for this type of part for Subaru’s. See above info 

regarding an part with an EO number that does the same thing as the Subaru TGV system. 

Will we proceed with CARB approval? We will not be proceeding with CARB approving this part number (PSP-ENG-221). However, 

we are proceeding with approval for a new part number that is identical to this parts construction and function but will include an ECU 

Calibration.  

How is this part being marketed? This part is marketed as an easy way to improve engine response and increase airflow from the 

intake manifold to the cylinder head, by removing the restriction created by the OEM TGV butterfly valves and rods. We have been 

marketing this part # since July of 2018.  The marketing material and fitment notes have always included the requirement for proper ECU 

calibration and not being legal in California, with the proper warnings and labelling required by CARB for non-approved parts.  When the 

CARB approved version is ready (as described above) we will market this part (PT# PSP-ENG-221) with links to the CARB approved version. 



 

 

 

 

 

 

 

 

Above diagram showing the PERRIN TGV Housings next to an opened and closed OEM TGV Housing. 

Part Design: The PERRIN TGV Housing Kit replaces the OEM Tumble Generator Valve (TGV) actuator and housing, with a housing without 

a provision for the actuator, butterflies and rod. The part is made from aluminum and bolts directly in place of the OEM part with no 

changes to any other parts of the engine bay. The lower intake manifolds remain installed, which contains the small diverters that split up 

the airflow to the intake ports on the cylinder head. These can be seen in the picture below. 

 

Above diagram showing the OEM TGV Housing and PERRIN TGV Housing sitting on top of the lower intake manifold. 

 



Installing the PERRIN TGV housings, mimic having the factory valves open, but without the restriction of the throttle butterflies and rods in 
the middle of the air stream. The affect these have on the engine is increased air flow at mid to high engine loads as well as better throttle 
response.  
 
 
 
An ECU calibration is required to use the PERRIN TGV housing. The required calibration changes are very simple and do NOT turn off any 
emissions control systems. Additionally, the calibration eliminates the non-emission diagnostic trouble codes (DTC’s) for the TGV actuators 
being unplugged. This ECU calibration logic can be applied to stock ECU calibrations and any other CARB approved ECU calibration without 
affecting the emissions in a negative way. 
 
The ECU calibration changes are as follows: 

• Diagnostic Trouble Codes that need to be turned off: P2004, P2005, P2006, P2007, P2009, P2012, P2017, P2021, and P2022 

• TGV Switching Target Throttle Angle Threshold (Open Above) 
o Entire map gets zeroed out (shown below) 

• TGV Switching Target Throttle Angle Threshold (Close Below) 
o Entire map gets zeroed out (shown below) 

 
TGV Switching Target 

Throttle Angle 
Threshold (Open Above) 

Engine 
Speed 
(RPM) 400 800 1000 1200 1400 1600 1800 2000 2400 2800 3200 3600 4000 4400 4800 5200 

OEM Calibration 

Target 
Throttle  
(raw) 8000 9600 10800 12800 16000 16800 18000 18800 18400 15200 12400 10800 8800 8000 5600 0 

Modified Calibration 

Target 
Throttle  
(raw) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

                  
TGV Switching Target 

Throttle Angle 
Threshold (Close Below) 

Engine 
Speed 
(RPM) 400 800 1000 1200 1400 1600 1800 2000 2400 2800 3200 3600 4000 4400 4800 5200 

OEM Calibration 

Target 
Throttle 
(raw) 8000 9600 10800 12800 16000 16800 18000 18800 18400 15200 12400 10800 8800 8000 5600 0 

Modified Calibration 

Target 
Throttle 
(raw) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

 
• TGV Switching Air Flow Thresholds (Open Above / Close Below)  

TGV Switching Airflow Thresholds (Open Above/Close Below) 
Open 
Above 

Close 
Below 

OEM Calibration 58.59 55.08 

Modified Calibration 10 0 

 
Testing:  
In 2016 we tested these parts on our 2016 Subaru WRX. The initial test was to verify no drivability issues resulted with removing the OEM 
TGV housings. This was further confirmed with another corporately owned car that had an aftermarket ECU calibration. All tests found no 
negative side effects, improved throttle response, and a small increase in horsepower. One of the test cars was driven for another 3000 
miles without any emissions related check engine light illuminating during that time. Further testing was done on several other cars to 
further simplify the needed changes to the ECU calibration. From the 2016 testing through and beyond the release date for sale in 2018, we 
never found any negative effects from the installation of the PERRIN TGV Housings. 
 

Conclusion: We have determined, using a reasonable basis, that these products comply with EPA’s Anti-Tampering Policy and do not 

have an adverse effect on emissions when installed and used properly in the applications identified and may be installed and driven on 

public roads and highways. However, this part does not have approval for use in California and cannot legally be used on vehicles in 

California and may be subject to penalty under California laws.  

Report Created by 
Jeff Perrin  //  Research & Development // PERRIN Performance 

503.693.1702 Ext 1015  //  PERRINperformance.com 

http://perrinperformance.com/

