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Figure 4.8: Simulation of flow trajectories in Super Sequential Blow off Valve Type
(Monza) — Fully Opened (250kPa)
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Figure 4.9: Simulation of flow trajectories in Super Sequential Blow off Valve Type
(Taiwan) — Fully Opened (250kPa)

From the Figure 4.7, Figure 4.8, Figure 4.9 found that, only APS Types BOV
has a swirled air in the model. This is because the outlet port and the inlet port are
perpendicular. Its will destruct the air flows outside smoothly. So the air swirls inside
the model. For the SSQV Monza, the air flow inside this model is perfectly smooth.
There is no swirled air like in the first stage before (Refer 4.2.1.1 Moderate Opened
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Valve). This SSQV is in second stages, which only operate when there is high boost
condition inside the model. For the SSQV Taiwan, there is no swirled air exists in
the model.

4.3.2 Variable of Inlet Pressure

Here will discuss about the variable of the inlet pressure. There are three

variables made which are 150kPa and 200kPa while moderate opened valve.

4.3.2.1 Inlet Pressure — 150kPa
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Figure 4.10: Simulation of flow trajectories in APS Type — Moderates Opened
(150kPa)
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Figure 4.11: Simulation of flow trajectories in Super Sequential Blow off Valve
Type (Monza) — Moderates Opened (150kPa)
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Figure 4.12: Simulation of flow trajectories in Super Sequential Blow off Valve
Type (Taiwan) — Moderates Opened (150kPa)

From Figure 4.9, Figure 4.10, Figure 4.11 found that APS Type and SSQV
Monza have a swirled air in the model. SSQV Taiwan shows a smooth flow from the
inlet through the outlet. The APS Type problem is the same. The swirled flow caused
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by the perpendicular between the inlet port and the outlet ports. For the SSQV
Monza, the swirled air is at the right end of the model. Its valve only opened a little,
so that the air difficult to pressurized to the air. As a conclusion, SSQV Monza is
suitable with the highly boost condition usage. It is because when the SSQV Monza
in highly boost condition, it will move to the second stage which is with fully opened
valve. For the SSQV Taiwan, The flow is flow smoothly from the inlet through the

outlet.

4.3.2.2 Inlet Pressure — 200kPa
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Figure 4.13: Simulation of flow trajectories in APS Type — Moderates Opened
(200kPa)
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Figure 4.14: Simulation of flow trajectories in Super Sequential Blow off Valve
Type (Monza) — Moderates Opened (200kPa)
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Figure 4.15: Simulation of flow trajectories in Super Sequential Blow off Valve
Type (Taiwan) — Moderates Opened (200kPa)

From Figure 4.12, Figure 4.13, Figure 4.14 found that the nearly same
problem occurs and nearly the same flow trajectories exist such as in analysis before
(4.2.2.1 Inlet Pressure — 150kPa).
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4.4 The Own Design Analysis

Figure 4.16: Simulation of flow trajectories in Own Design Blow off Valve — Fully
Opened (250kPa)
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Figure 4.17: Simulation of flow trajectories in Own Design Blow off Valve —
Moderate Opened (250kPa)
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From the problems occur in previous analysis (reverse engineering analysis),
this Own Design BOV designed to prevent the problem. The problem in APS Type
(Figure 4.4) is the inlet port is perpendicular with the outlet port. So, to solve this
problem, this Own Design come out with the outlet ports is not perpendicular with
inlet port which is inclining 30 degree to the left. Other than that the piston was
design parallel to the outlet ports, This will allow the air flow smoothly from the inlet
to the outlet. From Figure 4.16 and Figure 4.17 found that, there are no swirled air
exists inside this model. The other advantage is the Own Design BOV is a dual stage
Blow off Valve. The primary port is design to plump back the air to the entry point
which ensures the best drivability during cruise conditions and cures the erratic idle.
This model is also suitable for the large turbochargers which running in a high boost
pressure level. This Own Design BOV’s valve will continues to vent to the
secondary port when it in the highly boost condition.
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CHAPTER §

CONCLUSIONS AND RECOMMENDATIONS

5.1 Conclusion

In the process of designing the Blow off Valve, it can be deduced that the
design has reached the objectives set. The flow of the air is smoothly flow from the
inlet through the outlet. No more swirled air inside the design. So, no air will flow
back to the engine which can cause the wear and stalling to the engine. Besides, this
design can stand the higher boost pressure from any turbocharger car up to 250kPa.

CFD also is a very good tool to analyze the Blow off Valve and is a form to
reduce the cost. From the simulations, the material, dimension of the design is not
finalized. So that, the good Blow off Valve or any product can be design without any

loss.
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