Turbo vacuum diagram

A turbomolecular pump is a type of vacuum pump , superficially similar to a turbopump , used
to obtain and maintain high vacuum. In a turbomolecular pump, a rapidly spinning fan rotor
'hits' gas molecules from the inlet of the pump towards the exhaust in order to create or
maintain a vacuum. Most turbomolecular pumps employ multiple stages, each consisting of a
quickly rotating rotor blade and stationary stator blade pair. The system works like a
compressor that puts energy into the gas, rather than taking it out. Gas captured by the upper
stages is pushed into the lower stages and successively compressed to the level of the
fore-vacuum backing pump pressure. As the gas molecules enter through the inlet, the rotor,
which has a number of angled blades, hits the molecules. Thus the mechanical energy of the
blades is transferred to the gas molecules. With this newly acquired momentum, the gas
molecules enter into the gas transfer holes in the stator. This leads them to the next stage
where they again collide with the rotor surface, and this process is continued, finally leading
them outwards through the exhaust. Because of the relative motion of rotor and stator,
molecules preferentially hit the lower side of the blades. Because the blade surface looks down,
most of the scattered molecules will leave it downwards. The surface is rough, so no reflection
will occur. A blade needs to be thick and stable for high pressure operation and as thin as
possible and slightly bent for maximum compression. For high compression ratios the throat
between adjacent rotor blades as shown in the image is pointing as much as possible in the
forward direction. This has two consequences. The geometric progression tells us that infinite
stages could ideally fit into a finite axial length. The finite length in this case is the full height of
the housing as the bearings , the motor, and controller and some of the coolers can be installed
inside on the axis. Radially, to grasp as much of the thin gas at the entrance, the inlet-side
rotors would ideally have a larger radius , and correspondingly higher centrifugal force; ideal
blades would get exponentially thinner towards their tips and carbon fibers should reinforce the
aluminium blades. However, because the average speed of a blade affects pumping so much
this is done by increasing the root diameter rather than the tip diameter where practical. The
performance of a turbomolecular pump is strongly related to the frequency of the rotor. As rpm
increases, the rotor blades deflect more. To increase speed and reduce the deformation, stiffer
materials and different blade designs have been suggested. Turbomolecular pumps must
operate at very high speeds, and the friction heat buildup imposes design limitations. Some
turbomolecular pumps use magnetic bearings to reduce friction and oil contamination. Because
the magnetic bearings and the temperature cycles allow for only a limited clearance between
rotor and stator, the blades at the high pressure stages are somewhat degenerated into a single
helical foil each. Laminar flow cannot be used for pumping, because laminar turbines stall when
not used at the designed flow. The pump can be cooled down to improve the compression, but
should not be so cold as to condense ice on the blades. When a turbopump is stopped, the oil
from the backing vacuum may backstream through the turbopump and contaminate the
chamber. One way to prevent this is to introduce a laminar flow of nitrogen through the pump.
The transition from vacuum to nitrogen and from a running to a still turbopump has to be
synchronized precisely to avoid mechanical stress to the pump and overpressure at the
exhaust. A thin membrane and a valve at the exhaust should be added to protect the turbopump
from excessive back pressure e. The rotor is stabilized in all of its six degrees of freedom. One
degree is governed by the electric motor. Minimally, this degree must be stabilized
electronically or by a diamagnetic material, which is too unstable to be used in a precision
pump bearing. Another way ignoring losses in magnetic cores at high frequencies is to
construct this bearing as an axis with a sphere at each end. These spheres are inside hollow
static spheres. On the surface of each sphere is a checkerboard pattern of inwards and
outwards going magnetic field lines. As the checkerboard pattern of the static spheres is
rotated, the rotor rotates. In this construction no axis is made stable on the cost of making
another axis unstable, but all axes are neutral and the electronic regulation is less stressed and
will be more dynamically stable. Hall effect sensors can be used to sense the rotational position
and the other degrees of freedom can be measured capacitively. A turbomolecular pump can
work only if those molecules hit by the moving blades reach the stationary blades before
colliding with other molecules on their way. To achieve that, the gap between moving blades
and stationary blades must be close to or less than the mean free path. Theoretically, a
centrifugal pump, a side channel pump, or a regenerative pump could be used to back to
atmospheric pressure directly, but currently there is no commercially available turbopump that
exhausts directly to atmosphere. In most cases, the exhaust is connected to a mechanical
backing pump usually called roughing pump that produces a pressure low enough for the
turbomolecular pump to work efficiently. Typically, this backing pressure is below 0. The
turbomolecular pump can be a very versatile pump. Multiple turbomolecular pumps in a lab or
manufacturing-plant can be connected by tubes to a small backing pump. Automatic valves and

diffusion pump like injection into a large buffer-tube in front of the backing pump prevents any
overpressure from one pump to stall another pump. Laws of fluid dynamics do not provide
good approximations for the behavior of individual, highly separated, non-interacting gas
molecules, like those found in high vacuum environments. The maximum compression varies
linearly with circumferential rotor speed. In order to obtain extremely low pressures down to 1
micropascal , rotation rates of 20, to 90, revolutions per minute are often necessary.
Unfortunately, the compression ratio varies exponentially with the square root of the molecular
weight of the gas. Thus, heavy molecules are pumped much more efficiently than light
molecules. Most gases are heavy enough to be well pumped but it is difficult to pump hydrogen
and helium efficiently. An additional drawback stems from the high rotor speed of this type of
pump: very high grade bearings are required, which increase the cost. Because turbomolecular
pumps only work in molecular flow conditions, a pure turbomolecular pump will require a very
large backing pump to work effectively. Thus, many modern pumps have a molecular drag stage
such as a Holweck or Gaede mechanism near the exhaust to reduce the size of backing pump
required. Much of recent turbo pump development has been focused on improvement of the
effectiveness of the drag stages. As gas is removed from a pumped space, the lighter gases
hydrogen and helium become a larger proportion of the remaining gas load. In recent years it
has been demonstrated that the precise design of the surface geometry of the drag stages can
have a marked effect on pumping of these light gases, improving compression ratios by up to
two orders of magnitude for given pumping volume. The turbomolecular pump was invented in
by W. Becker, based on the older molecular drag pumps developed by Wolfgang Gaede in ,
Fernand Holweck in and Manne Siegbahn in From Wikipedia, the free encyclopedia. This article
is about the vacuum pump. For propellant compressor, see Turbopump. See also: Molecular
drag pump. O'Hanlon 4 March A User's Guide to Vacuum Technology. Vacuum Physics and
Technology. Academic Press. Van Nostrand Reinhold, New York. Categories : Vacuum pumps.
Hidden categories: Commons category link is on Wikidata. Namespaces Article Talk. Views
Read Edit View history. Help Learn to edit Community portal Recent changes Upload file.
Download as PDF Printable version. Wikimedia Commons. Wikimedia Commons has media
related to Turbomolecular pumps. Today, virtually everything from the fuel-sipping Honda Civic
to the beastly Mclaren P1 has a turbo strapped to it. A turbocharger takes exhaust gases from
your engine, uses them to spin a turbine and pressurize air. That pressurized air boost is then
forced back into your engine. The first thing the exhaust gases encounter when they leave your
engine is the waste gate. The wastegate controls how much boost your turbo creates, by
regulating how much exhaust gas reaches it. If the turbo reaches its boost limit, the wastegate
will open, and allow exhaust gas to bypass the turbo completely. How does the wastegate know
how much boost the turbo is creating? Wastegates have a spring inside of them that dictate
how much boost is allowed. To change the amount of boost your turbo is allowed to create, you
can either swap out that spring or splice a boost controller into the vacuum line. Also,
wastegates can either be internal built into the turbo or external bolted to the exhaust manifold.
The wastegate in our diagram is external. Exhaust gases leave your engine through the exhaust
manifold and enter the turbocharger. The turbocharger spins and pulls in cool intake air. This
cool intake air is pressurized, leaves the turbocharger and begins making its way to the
intercooler. After the exhaust gases have been used to spin the turbine, they leave the
turbocharger and make their way to your tail pipe through the downpipe. Pressurized intake air
leaves the turbocharger and makes its way to the intercooler through a series of pipes. In
aftermarket applications, these pipes are usually held together using silicon couplers. You
usually want to make this piping as short as possible. Turbo lag: the time delay between when
you step on the throttle pedal, and the turbocharger provides an increase in intake manifold
pressure. This only happens if the throttle body is open. The throttle body can be thought of like
a door that lets air into the engine. When you put your foot down on the throttle pedal, you yank
on the throttle cable, open the door, and allow air into the engine. When this happens, the
throttle body slams shut, and all that boost needs somewhere to go. It can either be vented into
the atmosphere through an atmospheric blow-off valve like the one in our diagram or be fed
back into your intake tube before the turbo using a re-circulating blow-off valve. How does the
blow-off valve know when to open? Closing throttle body creates a vacuum in the intake
manifold. This vacuum pressure then pulls the blow off valve open. For that reason, they need
to stay cool. Pretty well all turbochargers are oil cooled, while some are both oil and water
cooled. For this reason, aftermarket turbo setups on naturally aspirated cars usually require you
to tap a hole in your oil pan. This is usually done using fittings spliced into coolant hoses.
External Wastegate. Internal Wastegate Source. Turbo Downpipe Source. Turbo Intake Pipe
Source. Intercooler setup Source. Atmospheric Blow-off Valve Source. Re-circulatig Blow-off
Valve Source. Project Car Ownership is an Emotional Rollercoaster. Turbo Vacuum, since , has

been the first leading company to address the increasing demands of the specific high to
ultra-high vacuum industry with products and services. High Vacuum technology today is a
niche sector in the industry of vacuumâ€”producing ultimate pressures to 5 x10 or two-billionth
of atmospheric pressure. Until now high vacuum was classified as just another segment,
grouped into the overall umbrella of the vacuum world. Today Turbo Vacuum offers a complete
range of cutting edge turbo pump products and services. Throughout the United States and
World, where industry and research need high vacuum technology for their development or
production, Turbo Vacuum will be present. Turbo Vacuum will be an essential tool in high
vacuum system integration, replacement, service, research and development, drug discovery,
mass spectrometry, semiconductor processes, and everyday high vacuum technology-driven
demands. Our goal is to assist every client with their specific high vacuum need. We look
forward to hearing from you. Upload a photo of your favorite turbo pump system on our world
Turbo Map. Amazing feature to see other turbo uses from around the world. Finally on occasion
we may have a showcased item listed for special promotion. We will provide you with the basic
free Vacuum diagrams in an email that can be viewed, saved or printed for future use. Basic
Automotive Vacuum diagrams are available free for domestic and Asian vehicles. Some
European Vacuum diagrams are available also. Once you get your Free Vacuum Diagrams, then
what do you do with it. You still need to fix the problem that led you here in the first place right?
There are many different ways to look at fixing a vacuum problem but we will stick with the
easiest way. First , find the problem area on the Vacuum diagram. Highlight the individual area.
Trace the Vacuum till you can see where a problem may have taken place. Eliminate each
portion of the diagram in sections until you find the leak in the Vacuum. This makes knowing
where to check connections easy with an automotive Vacuum diagram. This is possibly the
most critical step of diagnosis. A detailed examination of all connectors, wiring and vacuum
hoses can often lead to a repair without further diagnosis. Performance of this step relies on the
skill of the technician performing it; a careful inspector will check the undersides of hoses as
well as the integrity of hard-to-reach hoses blocked by the air cleaner or other components.
Wiring should be checked carefully for any sign of strain, burning, crimping or terminal pull-out
from a connector. Checking connectors at components or in harnesses is required; usually,
pushing them together will reveal a loose fit. Pay particular attention to ground circuits, making
sure they are not loose or corroded. Remember to inspect connectors and hose fittings at
components not mounted on the engine, such as the evaporative canister or relays mounted on
the fender aprons. Any component or wiring in the vicinity of a fluid leak or spillage should be
given extra attention during inspection. Additionally, inspect maintenance items such as belt
condition and tension, battery charge and condition and the radiator cap carefully. Any of these
very simple items may affect the system enough to set a fault. Free vehicle specific vacuum
diagrams available upon request. Please search first. Vacuum Diagrams This is not an
automated service. Each Diagram that is requested has to be hand selected and sent. As this is
a free service it receives an overwhelming amount of requests and may take up to a week or
longer for a response. Just submit a request for the Vacuum diagram you want. Please be
specific on what area of the vehicle you need a free Vacuum diagram for. The images are in ".
This will insure the ability to read the free Vacuum diagrams with ease. Adobe Acrobat Reader
is available as a free download at Adobe. To Submit a request for basic free Vacuum diagrams
Here. Diagnosis and Testing: Visual Inspection This is possibly the most critical step of
diagnosis. Forums New posts Search forums. Media New media New comments Search media.
Resources Latest reviews Search resources. Members Current visitors New profile posts
Search profile posts. Log in Register. Search titles only. Search Advanced searchâ€¦. New
posts. Search forums. Log in. For a better experience, please enable JavaScript in your browser
before proceeding. Thread starter DaveLinger Start date Aug 9, DaveLinger Veteran Member.
After using aNUT's very helpful thread to help me re-do my vacuum lines, I decided to re-make
his diagrams into more complete, readable, printable, noob-friendly forms. I used his diagrams
in combination with TonyJetta's labels. They're color coded so that you don't start looking at
one and accidentally look at a different one next time you take a glance. I named the thread very
verbosely to hopefully have this thread come up when such a topic is googled. Images are
thumbnails. Click for full-size. Of course it goes without saying that although these are the
"shortest" paths, these are not the only options. Please let me know if I missed something or
messed something up. Last edited: Mar 22, MrBigTruck Veteran Member. I'm pretty sure it is
only used for the ASV. That would clean things up even more. I'm not totally sure about that but
I think I'm gonna give it a try. Milage King Veteran Member. The brakes and the N75 are hooked
directly more or less to the vacuum pump. I was referring to the vacuum reservoir. I think,
though I'm not totally sure, that it is only used for the N18 and N operation. Diagram 3 has no
N18 or N so it wouldn't need a reservoir if my theory is correct. Does anyone know for sure? I

have a jetta tdi i just removed the Asv and it would seem I broke the vacuum actualor, is the
turbo still gonna spool okay or did i kinda screw myself over? DanG Top Post Dawg. You broke
the plastic vacuum actuator on the ASV? Or the Turbo metal vacuum actuator? First, if you just
block off the vacuum hose to the broken unit or you can leave it on as long as the break is the
common linkage break, which will not impact the vacuum system , then it will not impact turbo
operation at all. Ensure the ASV butterfly is fixed in the OPEN position - by string, tape, tywrap,
or its own spring - if the linkage is what is broken. Note that several have repaired their ASV
linkages with lasting success - though the threads may be hard to find. The ASV is only moved
in two cases. Otherwise it is fully OPEN on a diesel engine. Case one - every time you shutdown
the engine, to prevent a shuddering stop. Case two - when the EGR valve throttles, gets almost
closed and still needs to reduce fresh air intake. This is a very rarely needed feature, and losing
it will not impact engine operation at all. While many people completely remove the ASV, I like to
keep it functional, as it is a possible defense for a runaway engine. Okay, well im glad you
cleared that up, i took the whole butterly off. EGR delete Hello there! I've found this thread
thanks to a Google search. Engine purrs even with the timing done with no special tools timing
belt tools are a joke,you can totally do without the ALH specific tools by the way ,I dialed with a
gauge at 0. The last one seems to me the one that will work,since the info is given by the
computer to close the ASV at this moment. Also,I'm keeping the EGR valve but with a block off
plate. Option one :keeping the N18 :some people put a ball bearing to clog the vaccum tube: is it
necessary if the EGR has a block off plate? I'm confused. I would say NO,no need,but please tell
me. Option two: deleting Nremove vacuum tubing as necessary and put a resistor in the
connector:that's all? Thank you guys!! Corsair Veteran Member. Sorry for going off topic with
10, but Lefty Veteran Member. Sweet, Just planed on redoing my lines soon and would like
some help if I get in trouble with it. MrBigTruck said:. The reservoir will hold vacuum, and
smooth out vacuum changes, for the N75 turbo operator. I would leave it. DanG said:. Aloha
people! I opened the engine,and oh my,there was nothing almost. The tow guy who sold it to me
told me they broke the timing belt trying to start the car. I didn't believe as a principle,people
like mechanics often lie about that to minimize concerns. In fact he was true,the car has been
sitting for a year almost being towed from one dealer to another one for estimates. I ended up
with a missing downpipe and a couple thingies this and there,not a big deal after having
completed the giant puzzle out of a big box of hardware and parts that have been removed. Just
the head had been put back on the block. The timing was stripped a little bit,I got 3 dead glow
plugs and one very weak also. Injection pump was leaking badly as well etc So I guess it was
true,looking at the damages:barely bent valve,slightly f So I won't be scared about it. That really
was good luck for me. After years of working on old VW diesel engines,I'm not scared of
anything now As for the vaccum reservoir,I've read it's used just for the N when you shut off
engine. It doesn't impact the brakes since the brake booster got its vacuum from the main line
from the vacuum pump. Circuit needs to be closed properly of course. The N75 is for the turbo
wastegate I've read also,so nothing to do with the reservoir since the vacuum is generated by
the vacuum pump when engine is running,no need big vacuum reserve at once. At least what
I've read make sense to me. Does anybody have input about my previous message? Good
night. Typically any valve that has impacted a piston should be replaced. If not, the head will
break off of the impacted valve, usually about 10 or 12 kmiles later. While the engine will run
without the reservoir and I agree the reservoir does not support the brakes - it is isolated from
the brakes and the other controls by a check valve the reservoir does provide a surge volume
for the N75 turbo controls, to help ensure smoother operation. I have seen people take it off,
and run without it, and the engine will run. I have no ideal of the impact on the turbo controls.
VW spent money on installing the reservoir for a reason. We have seen literally dozens of folks
make the same assumptions you have about the valves after a TB break. Too many times the
engine fails 10k miles later. Good luck. OptimusFuel Veteran Member. Joined Apr 1, Location
Pickering my nose. DaveLinger said:. ALIKA said:. I know this is an old thread, but is the 7
check valve the one between the 2 BIG black hoses? If so i broke the little nipple off It's
eventually going to break in other places anyway. I replace a lot of these. Seatman Top Post
Dawg. Lol at this thread, it started well but went a bit skewed. Thanks for the diagrams Dave,
just did the egrless one on my car with some lovely blue silicone piping. I need to replace all my
lines in diagram one. Is there a kit to change all of them? If not I'd like to just have the required
amount of hosing to replace them all. I just had to replace my vacuum one because it cracked
and all my other ones are in bad condition. If someone could give me a link because I'm not
confident in finding it myself. Thank you Edit: Just read the post above me, I wouldn't mind
colorful ones either. Blue one or even clear ones are nice. Any will do though, as long as it does
the job. Last edited: Jul 15, Post 19 has a link to some good silicone stuff. And some other
posts vaguely show how to get to all the lines at once. Thanks Dave! A great job on those

diagrams, sorry your thread got completely hijacked! Seatman said:. Get cleaning lol. Birdman
Top Post Dawg. Jetta You must log in or register to reply here. This site uses cookies to help
personalise content, tailor your experience and to keep you logged in if you register. By
continuing to use this site, you are consenting to our use of cookies. Accept Learn moreâ€¦. We
have Vacuum Hose Kits to replace those old lines and recommend doing so. Below are several
diagrams that should aid you in the correct method for your particular set-up. Mistakes can
cause a lean condition, lack of boost, lazy boost onset and throttle hesitation and in some cases
engine damage. Most of these cars are 2 decades old. Chances are there has been many sets of
hands on the engine, repairing or replacing parts over the years. Even if you already have, or
are about to replace your vacuum lines, don't assume that they were plumbed correctly. Most of
the customer cars we have a chance to view have things incorrect. The difference when
corrected in how the car runs can be night and day. NOTE: It can also require engine re-tuning
with the hoses now in the correct configuration since the car was tuned with the wrong
configuration, in particular, if you have adjustable fuel regulators, MAF systems with controllers
or EMS controlled cars. The wastegate pictured is the Lindsey Racing wastegate. If you're using
a TIAL, and perhaps other brands, the two hoses at the wastegate need to be swapped or
opposite what we picture. On all of the diagrams pictured, we have used the later model Idle
Stabilizer hoses, sometimes referred to as the venturi delete hoses. This eliminated the
problematic "venturi tube" system on the '86 and sometimes early '87 model cars. If your car is
an '87 onward model and has had replacement engine, it may be an early engine and has the
venturi tube. Our strong recommendation is that you remove and update it with our Venturi
Delete hoses. How do you determine that? If the hoses are not the ones linked, and the diagram
does not agree, then you have a venturi tube. If you don't add that 2 port bolt, then you would T
- in the bypass valve to the fuel regulator and fuel damper lines like the drawings. It's the steel
tube fitting out the side of the metal fuel vapor diaphragm. Although the NA and use the same
parts, they don't go under boost so it's less of an issue on those models. However you could
use this fix on any vacuum connection on any model. Even installing a small zip or wire tie
doesn't keep the hose from coming off easily. So for this, we are showing you a trick we
recently came up with that fixes the problem, and does it in such a clean way, you may decide
to do all your connections this way. This does two things. It makes the ID smaller on the
vacuum hose, and puts a lot more stretch or tension on the hose to make it a very snug fit and
difficult to pull off. A Here you see the finished product which is a double wall vacuum
connection on the problematic metal fuel vapor diaphragm. On the right is our standard. D
Pulling the handles apart to stretch the hose, slip a bolt or object between the jaws to keep them
separated. This will in effect lock the pliers into position allowing you to work with the vacuum
hose. A little twisting motion may be required to get it in and through. Let it protrude out the
other side. TIP: Next step cannot be explained in a picture real well. Once the hose is through,
pull the pliers handles apart a little more to loosen up on the bolt or object. Then allow the
object to more forward on the pliers toward the hoses then release the handles again. You can
see in picture E the bolt is closer to the hose than in picture D. This lowers the stretch or
tension on the hoses. At this point, it's much easier to slip the dual wall hose assembly off the
end of the pliers. F Now you have a double wall hose assembly! If it's oblong, pinch the hose
while you roll it between your fingers. G Using a razor blade or similar, trim off the excess hose
to give you the length you desire for your connection and you get a nice clean edge or end to
the assembly. H Here you see a the vacuum connection on a remote fuel regulator. We used
black over red hose here. You can stick with the same color hose as in picture A , or mix them
up. It depends on the look you want. You can trim the length to fit the particular vacuum nipple
you are connecting to. Longer fitting, longer double wall. Shorter fitting, shorter double wall.
Since the inner hose is being squeezed, the ID will get smaller. We feel you should not have the
double wall portion any longer than the nipple you're connecting to. A little less is even better.
We may even start to include it as part of the kit if this suggestion gets popular. We feel this is
much cleaner then using zip ties and you don't have to cut and replace the ties when doing
maintenance on your car requiring you to remove hoses. The standard vacuum hose is a nice
snug fit on all the fittings, but the metal fuel vapor diaphragm was the main reason for this
remedy. Many of you zip tie everything anyway. Now you have a new method to try. We have
quit using that process and are requiring all customer to use the shopping cart system built into
the web site and it's check out process. If you simply want a quotation and are not ready to
place an order, then cut and paste the contents of your shopping basket, take a screen shot of
the basket, or make a list of items and send us a email requesting a quotation with shipping. If
you need shipping prices before you make your final decision to purchase, then you should
request that quotation by email and not use the shopping cart checkout process because you
will be paying for the parts at that time. When the shopping carts address process learns you

are not in the United States by selecting your particular country, that's when it switches to equal
Zero. That does NOT mean shipping is free. Upon completion of the check out process, you will
have paid for your parts but NOT the shipping on those parts. Once we look
2003 dodge durango wiring diagram
2004 navigator fuse box
skyjack 3219 parts
over your parts ordered and calculate shipping weights and box sizes, we will send you an
E-Mail with at least one shipping option and maybe several. Once you pick a shipping carrier
and agree to the quotation by returning the E-Mail, we will be sending a PayPal money request
for the amount of the shipping to be collected. If the parts are expected to be shipping out
quickly, then you may receive that email quickly. If the parts are going to need to be built or
something is on back order from the list of parts, we may hold off sending that E-Mail until we
have the shipment ready to go. It can vary from order to order as to how we do that. If you think
you should be hearing from us quickly, but you don't, feel free to contact us. Enter that special
information there. A good bit of our business is International and we have been taking care of
those valued customers since This car is the only one driven both daily on the street and in the
Nordic Porsche Sports Cup series. Two programs 1.

