How I swapped a 1.9-liter turbo diesel “AAZ” engine into 
a 1982 Volkswagen Vanagon Westfalia diesel

For educational use only!  I accept no responsibility for loss or damage resulting from the use of information in this document!  Consult a professional to make sure that everything you’re doing is correct!

Please send me any comments, corrections, suggestions etc. at tinilk1@yahoo.com.  I’m sure there are alternate or better ways of doing things than how I did them; let me know about ‘em if you like!

This document is written for people who have hardly any experience working on cars, like me  when I started in on this.  If you know what you’re doing, please overlook any possibly pedantic comments!

10/23/05 revision.  ©2005 Clint Cockrill.  May be freely distributed.

I wrote this to help others who are going into this project as cluelessly as I did.  I had no prior engine-swapping experience, and not much experience working on cars.  I’ve learned a ton during this project about Vanagons, diesel engines, manual transmissions, and how messy and expensive it is to work on cars.  Most of the info in here is from various people who answered questions and offered advice while I stumbled through the project.  Thanks are especially due to Scott Daniel Foss at Turbovans, Vic Ahmed at Z&S Imports, Ron Jones at Ron’s Transaxles, and fellow engine swapper Matt Pollard.

This is written specifically about installing a 2003 VW factory-new (not rebuilt) 1.9-liter turbo diesel “AAZ” engine from Germany into a 1982 diesel Vanagon Westfalia camper, in place of the original 1.6-liter normally aspirated (non-turbo) diesel engine.  My van doesn’t have power steering, power brakes or air conditioning.  If this isn’t exactly the swap that you’re considering, some details or major parts of the project may be different.  Hopefully this helps you out and you can avoid some of my mistakes and save some money.  Again, please email me with questions, comments, suggestions or corrections at tinilk1@yahoo.com.

A project like this requires a lot of time and money.  If you pay someone else to do it, the total cost can easily reach $8,000, or more if you’re installing an electronically monitored engine like a TDI.  I did most of the project myself, and the total cost was over $6,100 not including tools (see appendix for the cost breakdown).  I spent about two months gathering info & advice, and about a month working intensively on it.  It’s now been nearly two years since I finished the project.  My van has gone over 13,000 miles with the new engine.  I’ve been running on 100% biodiesel for the past year, 8,500 of those miles.  The only problems I’ve had in that time were the first used transmission blew up after 500 miles, and the exhaust system fell off about a month ago since the welds holding it in place weren’t very substantial.

General suggestions:


· Park the van on flat, level concrete or asphalt.  Bad things can happen on sloped pavement or soft surfaces when you start jacking the van up in the air.  And it’s hard to drain and refill oil and coolant and if everything’s slanted.

· Always put the jack under steel beams, and set up a jack stand next to where you jacked it up so you won’t get crushed if the jack lets go.  Do not jack up the van by putting the jack under the engine, transmission, drive shafts, suspension, sheet metal areas, etc.

· Take some digital pictures or make sketches of how things used to be connected before taking them apart.  Also label things religiously as you disconnect them so you know where they should go.

· Get more than one opinion before making decisions.  Someone will suggest you do something one way because that’s how they’ve done it, but someone else might know a better, easier or cheaper way.

· Read the right section of the repair manual ALL THE WAY THROUGH before doing anything!  There were more then a few times when I had to undo a good amount of work that I’d done earlier, just be cause I hadn’t read the whole section.

· Check the recommended torque for nuts & bolts in the repair manual, and use your torque wrench whenever you can fit it in there.  Be careful when tightening and try to get a feel for how tight it should be, DON’T just crank down as hard as you can.  It’s easy to strip the threads by tightening too much, and a stripped stud isn’t easy to fix.

· Put screws, washers & nuts back together in their original holes after removal, or into the holes where they’ll eventually go.  They won’t get lost, and you won’t be digging through a coffee can later wondering which are the screws you need.

A little background:

I bought my surprisingly rust-free Westy in New Hampshire last July from the previous owner with 97,600 miles on the clock.  I met the previous owner at Greg’s Auto Repair in Natick before buying it and asked Greg to look it over.  This was a good idea ‘cause the mechanic pointed out all the expensive stuff that needs fixing, which gave me you leverage to talk the owner down on price, based on the fact that you’re gonna have to pour X thousand dollars into it to fix all the stuff the owner didn’t know about.  At this point the engine ran okay so I didn’t know what I was getting into, and Greg had no way to tell how much longer the engine would last.

Based on Greg’s suggestions, I replaced the front ball joints and the muffler after I bought it, but didn't do anything to the engine except change the oil.  It made it all the way across the country in August last year no problem, and I got a good feel for the 1.6 diesel engine's, um, limitations during the trip.  The previous owner told me it went through a quart of oil every 600-1,000 miles, which was probably about right.  Seemed a little excessive to me, but then again I knew nothing about diesel engines.

When I was in northern California near Oregon a few weeks later, the problems began.  One day the water pump belt flew to pieces, taking the alternator belt out with it, and some bits of belt got caught inside the timing belt cover and made it skip a tooth or two.  A mechanic helped me get the timing right again.  At this point I still knew next to nothing about diesel engines; initially when the belt blew up I thought I had blown the engine somehow 'cause it was suddenly billowing smoke and making a loud clanking noise.  Then one rainy morning it wouldn't start.  I had it towed to another mechanic who said the glow plugs needed replacing.  While he was doing that I had him install the brand-new spare water pump that I had bought, since the bearing was wearing out on the old one.  Ended up costing $600 'cause one of the old glow plugs broke off and they had to take off the injection pump to get it out.  Twice after that I had the oil fill tube cap come mysteriously unscrewed (probably due to vibration) while driving around and spray oil all over the back of the van and make a real mess behind the engine.  Didn't get any oil on the engine though, strangely enough.

In October last year, I was driving down route 97 in northern California through the mountains.  Coming down a hill dragging in 4th gear, the engine suddenly started making a loud clanking noise.  I pulled over and discovered the engine was down about 2-1/2 quarts of oil, which was interesting 'cause the oil was fine when I checked it the day before.  No big holes in the block, it wasn't dumping oil or coolant on the ground or anything.  I couldn't turn the engine either by hand or with a socket wrench on one of the timing belt sprocket nuts, so I figured it wasn't just the timing belt jumping a tooth again.  I figured something BIG was probably wrong this time and after the other stuff that had happened in the previous month, decided it was time to go engine shopping.  I'm still not sure exactly what happened, maybe a piston siezed when the oil mysteriously disappeared or burned off or whatever.  It had about 104,000 miles on it, which I later discovered is about the average life of the 1.6 diesel engine in a Vanagon, whereas in a Golf the same engine can often run beyond 200,000 miles.

Here’s the general list of what I did, described in excruciating detail below:

1. Chose engine (pg. 4)

2. Bought engine (pg. 4)

3. Removed muffler & skidplates (pg. 5)

4. Removed transmission (pg. 5)

5. Replacement transmission choices (pg. 5)

6. Transmission oil (pg. 7)

7. Removed oil pan (pg. 7)

8. Drained coolant (pg. 7)

9. Disconnected things (pg. 8)

10. Removed old engine (pg. 8)

11. Swapped flywheel & clutch (pg. 9)

12. Mated transmission to engine (pg. 10)

13. Swapped mounting brackets (pg. 10)

14. Installed new engine (pg. 11)

15. Torqued engine-transmission bolts (pg. 11)

16. Attached front transmission mount (pg. 11)

17. Reconnected things to transmission (pg. 11)

18. Installed oil pump & oil pan (pg. 12)

19. Installed oil cooler (pg. 13)

20. Installed coolant fittings (pg. 13)

21. Connected accelerator cable (pg. 13)

22. Connected fuel line (pg. 14)

23. Connected everything else (pg. 14)

24. Installed air filter box (pg. 14)

25. Installed breather system (pg. 15)

26. Filled with oil (pg. 15)

27. Oil fill tube comments (pg. 15)

28. Replaced radiator fan temperature switches (pg. 15)

29. Filled and bled the cooling system (pg. 16)

30. Modified engine cover (pg. 17)

31. Transmission blew up (pg. 17)

32. Had exhaust system installed (pg. 18)

33. Improved air intake (pg. 19)

34. Future stuff to do (pg. 19)

What I did:

1. Picked out what engine to get.  I spent a few weeks skimming postings on a few of the relevant Yahoo! groups (see appendix), and emailing people questions about the differences between engine choices.  I wanted to stay with diesel because of the fuel economy and because my van was already a diesel.   Converting a gas van to diesel would involve a little more work, such as installing a glow plug relay and switch, installing a cold start cable, widening the gas nozzle opening, and possibly replacing the fuel filter assembly.  There’s also debate about whether you can legally register and insure a van that has been converted from a gasoline to a diesel engine in some states.  As far as I know, it’s technically not allowed in California.  If you want a legal diesel Vanagon in California, you have to start with a van that was diesel to begin with.

I chose the 1.9-liter turbo diesel ‘cause it’s a good performance improvement over the original 1.6-liter engine, and everyone I asked said it’s a simple bolt-in swap into a diesel van with no cutting, grinding, welding or drilling required to make it fit.  It goes in at the same 50-degree mounting angle that the original diesel engine is at, which means it can be made to clear the engine cover without much trouble and without raising the bed in a camper.  Most of the other engine choices require modifications to or new engine mounts, an adapter plate to connect to the transmission, redesign of the wiring harness, etc.  The TDI (Turbo diesel Direct Injection) engine is more modern, more efficient and more powerful than the 1.9 TD, however electronically it’s much more complex and requires a good amount of extra work and troubleshooting to make it run in a Vanagon.  I was very tempted to buy a TDI because the up-front cost for a used one is less than a new 1.9 TD engine, but once you get into the project there’s a lot more difficulty involved.  It may end up costing thousands of dollars more to put in the TDI if you have to buy the computer, drive-by-wire system, instrument cluster, parts of the wiring harness etc., and of course if you pay someone to install it, as many more hours are required to solve the electronic issues.  A number of people have done this though, and ended up with a killer van.  For me it looked like more work, headache and expense than I figured I’d be willing to put up with.

Initially I was planning to pay a mechanic to do most of the work.  However the more I talked to people and the more I found out about this particular engine, the more I realized that I could do the whole thing myself without having to buy a lot of specialized tools, I’d learn a lot, and I’d probably save a couple thousand dollars.


2. Bought a new “complete” engine for $3,995 from Vic Ahmed at Z&S Imports (www.zsimports.com) in Pahrump, Nevada, about 50 miles west of Las Vegas.  Vic sells some stuff on Ebay as well, his ID is “Vanamania”.  I picked it up in a rented minivan rather than having it shipped, which was good ‘cause I got some extra bits that I wouldn’t know I needed otherwise, and got a lot of advice from Vic.  I bought a 90-amp alternator, alternator bracket, water pump, and serpentine pulley system from him for an extra $435 at the same time.  Vic gave me a bunch of nuts and special double-ended bolts for mounting the stuff, which I would’ve had trouble finding otherwise.

I could’ve swapped over the water pump, alternator and pulleys from my old engine, but I think the single serpentine belt setup is a big improvement over the old arrangement and is worth the extra money.  I think it also allows accessories like air conditioning or power steering to be installed, although I’m not planning to do either.

I brought a blue tarp with me so the minivan interior wouldn’t get wrecked.  Vic gave me a 2x6 to hold up the engine on the way home, and I got two old tires on the way home per his suggestion to help keep the engine from falling over, as it’s very top-heavy.  It needs to stay upright so the fragile fuel lines etc. don’t get damaged by the engine lying on them, and also so the oil stays in the oil pan.


3. Removed the old muffler, tailpipe and protective plates from underneath the old engine and midsection of the van.  I ended up throwing away the rear engine “diaper” cover, as a lot of people feel it just gets in the way and keeps you from noticing fluid leaks until they get bad.  It’s also not thick enough to offer much protection, and tends to make the engine vibration louder rather than quieter.

I put the nuts & bolts back on the van so I wouldn’t lose them or forget where they go.  I left the first section of exhaust pipe attached to the engine, which turned out to be helpful as a handle to move the engine around later on.  I knew I’d need to replace the exhaust system with larger pipes, as the stock diesel 1-3/4” exhaust would create too much backpressure for the new engine.


4. Jacked up the van and removed the diesel transmission, after disconnecting everything from it according to the repair manual’s instructions.  You can leave the transmission attached to the engine and remove both as a single unit, but I removed the tranny first so I could trade it in for one with the right gearing before I started in with the engine swap.  I used string to hold up the drive shafts after they were unbolted.  I also used an old tire underneath it to catch it as I removed it, and to help slide it out from under the van.  It’s not too heavy for one person to pick up and move it around, even with gear oil in it.  The oil is sealed in the main portion of the transmission, so the clutch housing (also called a bell housing) only has air in it and no oil leaks out when you disconnect it from the engine.  Don’t laugh, I wasn’t sure about that!

The engine seemed okay without support after the tranny was removed; it balances pretty well on the two mounts.  You could put a jack stand under the end where the tranny used to attach though.  I removed the starter from the transmission and kept it to mount on the new tranny.  In hindsight I could’ve drained the gear oil before removing it, both to make it lighter and ‘cause any salvage yard you give it to will want it drained first.


5. Took the old “DZ” transmission as a core when buying a used “DK” transmission out of an air-cooled gasoline engine Vanagon (which I think were only made from ’80 to ’83).  I got the used tranny at BW Auto Dismantlers in Roseville, CA, just east of Sacramento.

The reason for this is the original diesel transmission is geared way too low for the new engine.  If I had kept the tranny as-is, my van wouldn’t be able to go faster than 65mph.  With the air-cooled “DK” transmission my top speed is about 78mph.  I had three choices:


a. The cheapest option at $400 is what I did, swap my tranny for a used one out of an old air-cooled Vanagon, which has the “tallest” gear ratios available in a stock unmodified transmission.  “Tall” meaning 3rd and 4th gears will turn the wheels faster at a lower engine RPM than “shorter” gears would.  You have to swap your bell housing and input shaft to the new transmission, which I had Ron at Ron’s Transaxles in San Pablo, CA, do for me.  That included a new bell housing gasket and gasket sealant, and some other seals, not to mention a lot of enlightening info about VW transmissions.

b. Second choice would be to find a transmission that someone had already rebuilt with taller gear ratios.  You’d still have to swap over your bell housing and input shaft, unless they’d already done so.  This might not cost any more than choice A, if you can find a suitable tranny, and may cost less ‘cause you can keep your original tranny and sell it to someone else for a couple hundred dollars.  But it might be hard to find one of these for sale.

c. Third choice would be to pay someone to rebuild your existing transmission with taller gears, for around $700.


A lot of people have experimented with different gear ratios, so ask around for advice and other people’s experiences.  A spreadsheet for calculating speed at various RPMs based on transmission gearing, wheel & tire size is available at: http://www.xmission.com/pub/users/a/acparker/gearsxl.xls 

Make sure you keep the bell housing and input shaft from your old tranny if you go with choice A.  The guy at BW Auto was nice enough to drain my old tranny and remove the bell housing and input shaft so I could keep ‘em.  You’ll need them for your transmission to mate up with the AAZ engine, because the bolt holes on a water-cooled or air-cooled tranny won’t match up with a diesel engine, and the transmission input shaft will be too long to fit.  You may have to pay a core charge and get refunded for it when you give them what’s left of your tranny later.

The transmission I bought was “good used”, meaning it came straight out of a van in the salvage yard and was checked over.  If you do buy a “good used” one, make sure whoever you buy it from opened up the drain plug and made sure there weren’t any broken gear teeth or shavings in there, looked at the gears for wear, replaced the seals around the input shaft and drive shafts and any others that were leaking, and hooked it up to an engine and ran it for awhile to make sure it at least seems to run okay.

As I discovered later on, good used transmissions aren’t always that great ‘cause there’s no way to tell how long they’ll last before needing a rebuild.  This was the single most aggravating part of the project.  If I had this choice to make again, I’d choose a rebuilt tranny with taller gears, or have my original one rebuilt, in a heartbeat.  Even if it ended up costing more it would’ve been worth it to avoid having to replace the transmission again.

Swapping the diesel bell housing and input shaft onto another tranny isn’t all that difficult, if you don’t have any trouble getting the input shaft out.  I’m glad I paid someone else to do it, ‘cause I wouldn’t be sure of what I was doing and might easily have done something wrong that destroyed the transmission (the transmission destroyed itself later anyway, but that’s another story).  If you want to do it yourself, ask around for someone who’s done it and follow the steps in the repair manual, though I think the Bentley manual leaves out a few details.  You’d need a new input shaft seal, a new circlip to hold the input shaft together, a new paper bell housing gasket, some gasket sealant, maybe a few special tools.  It’d be much easier if you can prop up the transmission housing vertically with the bell housing on top.


6. Opened one of the hex fill/drain plugs on the “new” transmission, put in about a half-quart of new gear oil, and closed and tightened the plug.  Rolled the transmission around so the oil sloshed around the inside.  Then opened the drain plug (on the bottom near the bell housing end) and drained the oil.  This is to remove some of the leftover oil that was still in there, so it won’t contaminate the new oil as much.  I didn’t fill the transmission with new oil yet, it’s better to do that once it’s mounted on the van so it gets filled to the right level.

I bought 5 quarts of Red Line MT-90 oil (www.redlineoil.com) at around $9 per quart.  It’s relatively expensive, but everyone I’ve asked says it’s the best stuff for these transmissions and will help the synchros last longer.


7. Drained the oil out of the old engine by opening the drain plug at the rear of the oil pan.  I tilted the engine back and forth a few times to help it drain out, which you can’t do if your transmission is still attached.  Then I unbolted and removed the oil pan, which needs to go on the new engine later.  Also removed the oil pickup tube, which angles down to suck up oil from the inside bottom of the oil pan, and the oil pimp.  The oil pickup tube needs to replace the one in the new engine.


8. Drained the coolant out of the engine per the repair manual’s instructions, into a big Rubbermaid-type container.  If you just ran the engine, wait a few hours for it to cool off before doing this.  Coolant at operating temperature will burn you!  No matter how careful you are, this is really messy and tends to get coolant all over the garage or driveway.  Watch out when disconnecting the middle hose connection on the water pump, it just floods out all over the place.  Also disconnect the lower coolant hose at the radiator in front, which is hard to get to.  I lowered the spare tire bracket and pushed the tire out of the way and it was still difficult to get it off.  It really gushes out of here too and splashes everywhere, but if you don’t disconnect this hose too then you’ll only drain about half the coolant.  Remember to reconnect this coolant line later!!!

I alternated between jacking up the front then the back of the van to help the coolant drain out.  I also pulled the engine back and forth to help it drain, since my transmission was already out and the engine was balanced on the two mounts.  Leave pans under every drain point if you can.  A hose that was empty can suddenly dump more coolant when you open another connection somewhere else or jack up another part of the van.


9. Disconnected everything from the engine per the repair manual’s engine removal instructions.  Whenever I disconnected anything, I wrapped what I disconnected with tape and wrote a number on it with a marker.  Then I wrapped tape around where it was eventually supposed to connect to on the new engine and wrote the same number there so I wouldn’t lose track.  The fuel lines were too hard to get off so I just cut them with wire cutters, as close to the fitting as possible so I could reuse them.  Luckily there didn’t seem to be any diesel fuel left in them, so they didn’t make a mess.
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10. Rented an engine hoist for $29 and removed the engine with a friend’s help.  The hoist could be disassembled so I was able to fit all the pieces in another friend’s Jetta to drive it home.  We jacked up the back of the van and dropped the engine out the bottom.  You can’t pull it out of the top with a hoist ‘cause the roof gets in the way.  Some people build a short A-frame out of 2x4s and a cable hoist, but I think it was worth it to rent a real hoist.

We put down a piece of cardboard to drop it onto (old carpet works well too), rolled the hoist into place and bolted the chain to whatever spots we could find on diagonal corners of the old engine.  We jacked the hoist up a little so it was supporting the engine’s weight.  Next we removed the 4 big bolts that hold the two engine mounting bars on the van, which isn’t very easy.  A hammer and a piece of metal or something to push the bolts out with while hammering may help.  The mounting bars and the aluminum brackets that connect them to the engine were still attached to the old engine.  We carefully lowered the engine, making sure there wasn’t anything still connected and checking so as not to let it get hung up anywhere.  Once on the cardboard we just disconnected the chain and slid the engine out from underneath.  If you need to move it, the engine can be picked up by two people but it ain’t the lightest thing in the world.  I wouldn’t try picking up the 1.9TD engine with just two people, it’s a bit heavier.  I read somewhere that it weighs about 370 pounds.

I didn’t clean the engine bay very much, but now is the easiest time to do it, when there’s nothing in the way.
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11. Swapped the flywheel and clutch onto the new engine.  This is much easier to do now than later when the new engine is installed.  I was told that the stock diesel clutch should be strong enough, so I reused it, no problems so far.  Don’t let the new engine tilt towards the flywheel end, as engine oil can come out of the flywheel bolt holes before the bolts are in!  The repair manual says to “always replace” the flywheel bolts, but that isn’t really necessary.  The bolt holes aren’t evenly spaced, so it’ll only go on one way.  I put blue threadlocker (Loctite) on the flywheel bolts, this is really important ‘cause if the bolts came loose while driving, your flywheel would fall off and probably destroy itself and the clutch and tranny input shaft.  Red threadlocker works too but is more permanent, so you may not be able to get the bolts out again if you ever need to.

I cleaned the clutch plate surface with acetone.  If it has any oil or other stuff on it, it may not grab as well as it should.  Some people say you should scuff up the surface of the clutch with sandpaper so it grabs better, but then your clutch will wear out faster.  Don’t do this!  It comes from the factory with a polished surface for a reason.


12. Lining up the clutch disc while tightening the pressure plate down was a little tricky.  (I’ve heard since doing the swap that there’s a tool in clutch kits to easily align it.)  I put the bolts in loosely, then got the disc about lined up and tightened the bolts enough with my finger to just hold the disc in place.  Then I looked down the center hole and pushed the disc around with my finger in the hole until it looked centered.  Then I tightened the bolts to the specified torque of 25 N-m (18 ft-lb), alternating diagonally and tightening each one a little at a time instead of all at once.


13. Bolted the DK transmission to the new engine, and bolted my original diesel starter motor to the transmission.  This can also be done after the new engine is installed, but it’s much easier beforehand, especially mounting the starter motor.  I’d suggest bolting the tranny to the engine first then mounting the starter, otherwise the starter gear shaft might damage your flywheel gear teeth while you’re trying to line everything up.

My engine came with the input shaft pilot needle bearing already installed, but apparently not all engines necessarily come with it.  The engine’s gonna be mounted at the same 50-degree angle that the old engine was, so if it’s standing upright then the transmission will only line up if the transmission is lying over at a 50-degree angle.  We had ‘em both standing upright and noticed that the bolt holes didn’t line up, duh!  After it was slid into place, I tightened the bolts but thought I’d wait ‘till the whole thing was installed on the van to torque them, since there’s no easy way to keep everything from turning while pulling on the torque wrench.


14. Swapped the aluminum brackets and mounting bars onto the new engine.  Pretty straightforward, but can be a bit of a pain to move the engine around to get ‘em on there.  It’s probably easier to mount them to the engine now, rather than mounting them to the van then bolting them to the engine after hoisting it into place.
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15. Hoisted the new engine into place and re-bolted the support bars to the van.  It was a bit of a pain to get everything lined up, some hammering required before we could get all the bolts in.  The four engine mounting bar bolts get torqued to 85 N-m (63 ft-lb).  We didn’t seem to need to support the front of the transmission before bolting it on, the engine mounts held it up fine.
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16. Torqued down the transmission-to-engine mounting bolts.  The Bentley manual was a bit confusing.  In one place it said to torque all the bolts to 30 N-m (22 ft-lb), but that doesn’t seem tight enough.  Elsewhere it said 45 N-m (33 ft-lb) on the small M10 bolts and 80 N-m (59 ft-lb) on the large M12 bolts, which seems more like it.


17. Raised the transmission with the floor jack, and screwed the forward transmission mounting bolts into the frame cross-member.  The air-cooled tranny seemed to want to mount to a different set of holes on the frame than the diesel tranny had mounted to, but there wasn’t a nut welded in on one of the four frame holes so I could only screw in three of the bolts.  I also had to pull the transmission forward with a cable hoist a little bit to get it to line up with the bolt holes.  I hooked the cable hoist to the frame somewhere near the front of the van.


18. Reconnected the clutch hydraulic cylinder, starter wires, ground strap, back-up light wires, and drive shafts to the transmission.  The strip of metal that supports the clutch cylinder bracket didn’t want to fit so I gave up on it.  I should dremel it to fit and install it at some point, as there’s enough pressure exerted by the clutch cylinder that its mounting bracket might bend otherwise.  For some reason the metal support isn’t shown in the Bentley manual.  The drive shaft bolts I have are the older style ones with allen heads, rather than regular hex heads.  The allen bit stripped out the heads on a few of them while I was torquing them down, so I had to go get some new ones.  You may want to buy extras beforehand in case this happens, or just buy a whole set of bolts with hex heads instead of allen heads.


19. Drained the green break-in oil out of the new engine so I could swap over the old oil pan and pickup tube.  I waited ‘till it was in the van to do this, since the engine would be conveniently suspended and held in place.  I would’ve kept the break-in oil to re-use, except I wasn’t sure I had enough.  After undoing the bolts I had to use a screwdriver to get the oil pan to come unstuck from the engine.

At this point I should’ve prepared the metal dipstick (the one in the engine block) to be calibrated.  This is done by removing the dipstick, tapping out (from the bottom) the tube that it fits into, holding the old oil pan against the engine while pushing the dipstick back in until it hits the bottom of the oil pan and stops, measuring how much to saw off the top end of the dipstick tube so the dipstick goes down as far as it is now, sawing off the top end of dipstick tube, and putting it back on.  Since I didn’t do it I’ll have to wait until the first oil change and do it then.  When the engine is ready to fill with oil, the dipstick can be calibrated by putting in exactly 3.9 quarts of oil (including what you put in the oil filter before screwing it on), replacing the dipstick and marking the level as the “low” line on the dipstick with a hacksaw, then adding exactly one more quart and marking the level as the “high” line on the dipstick.

Unbolted the oil pump, which the oil pickup tube is attached to.  I pulled out both so that the oil pump gears wouldn’t fall out accidentally with nothing to hold them up there, and get dented.  The orange windage tray stays installed when the pickup tube and oil pan are swapped.  Before swapping the pickup tube from my old engine in place of the new one, I pried off the metal cover on the end and cleaned out the pieces of grit and cleaned off the screen.  I crimped it back on with a hammer and screwdriver.  Then I installed the pickup tube and oil pump and torqued the bolts.  I think I used the bolts from the old engine, since the new ones seemed too long.  I reinstalled the new oil pump since I wasn’t sure if the old one would fit exactly in the new engine.
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The new engine has a nice reusable rubber oil pan gasket, so no need for a paper gasket or any razor blade scraping.  I cleaned up the gasket surface of the old oil pan, cleaned up the old oil and grit out on the inside, and cleaned off the outside as best I could.  Ideally you could take it to a mechanic or transmission repair shop that has a hot water cleaning tank, which would clean it up a lot better.  I applied the Toyota gasket sealant to the oil pan flange, replaced the orange windage tray, bolted the oil pan in place and torqued down all the bolts.  The two or three bolts next to the transmission are nearly impossible to get to with a socket, so I wasn’t able to torque them down as much as they should be.  I don’t think you can even get to them when the transmission’s removed, since the plate on the engine that covers the bell housing is still in the way.  If I could find a long enough torx driver that’s the right size, I could’ve tightened them some more.


20. Swapped the oil cooler from the old engine to the new one, including the shaft that it mounts to.  Cleaned off the o-ring and put some engine oil on it to make sure it made a good seal.


21. Removed the two coolant hose fittings from the old engine’s cylinder head, cleaned up the gasket surface with a razor blade and acetone before replacing the paper gaskets, and mounted them on the new engine with gasket sealant.  I got the gaskets from Vic at Z&S Imports.  Note that the two gaskets are different; one has the bolt holes in line with the center hole and the other has them offset.

I used a thin layer of black Toyota engine gasket sealant (thanks for the suggestion, Scott!) on both metal surfaces.  It cost $16 at a Toyota dealer’s parts department, expensive but apparently it’s really good stuff.  It comes in a 3-ounce white tube with instructions, a metal key for squeezing it out, and an applicator nozzle which I didn’t use.  The box and tube both read “Toyota Seal Packaging 102 (FIPG), P/N 00295-00103, For Oil Pan/Camshaft Housing”.  The instructions say “DO NOT apply onto copper or copper alloys” (for instance to seal brass radiator thermostats, which I used it for later anyway) “in a closed state”, not sure what that means.
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Swapped the old accelerator cable bracket in place of the one on the new engine, which is a little bit different.  Had to bend it so the angle and length of the cable would be similar to what they were on the old engine.  Even then I could only put in one of the two bolts, the other hole didn’t line up on the new engine.  At some point I should probably drill another hole and/or bend it so I can attach it with both bolts.  I used the throttle arm that came on the new engine, but bent the arm down so the angle that the cable pulls at is similar to how it was on the old engine.  I also flipped the “ball” connector to the bottom of the arm, as it was on my old engine, before attaching the cable.


23. Swapped the diesel fuel intake tube, which the fuel line coming from the fuel filter attaches to, from the old engine in place of the one on the new engine.  The one on the new engine was bigger and wouldn’t fit my fuel line.  Even with the old fitting, the fuel line was a bit hard to get on there all the way.  The fuel return tube on the new engine was the right size for the return line, so I didn’t have to swap that.


24. Attached the coolant hoses, fuel lines, throttle & cold start cables and electrical stuff to the new engine.  All the connections are in basically the same places as on the old engine.  If your coolant hose clamps are all rusted I’d suggest getting new ones, it makes them much easier to deal with.  I adjusted the cold start cable length per the repair manual’s instructions.  After attaching the throttle cable, I checked that the range of travel is about right by asking someone to push the accelerator all the way down while I watched the lever move.

The new engine has an oil pressure sensor on the oil filter mount, which I didn’t connect anything to.  If you wanted to add an oil pressure gauge to your dashboard, you could connect it to that.

The new 90-amp alternator has different connectors than the old 65-amp one did.  I cut away the white plastic 3-connection plug that fit the old alternator so I could connect its two B+ and single D+ wires to the new alternator (see picture on previous page).  At some point later I may install a tachometer that connects to the W terminal.
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Installed an air filter box and air hoses from a ‘92 Dodge Caravan at a salvage yard, per Vic’s suggestion.  The air box and hose from any ’87-’93 Dodge Caravan or Plymouth Voyager with a V6 engine, 3.0-liter or 3.3-liter, should work.  I bought an air filter for it from an auto parts store.  It fits nicely in front of the driver’s-side taillight, and the hose fits snugly around the hose coming down from the “snorkel” air vent behind the rear window.  The hoses are pretty big diameter and the filter is reasonably big, so as not to restrict the airflow into the turbo too much.  But there are better aftermarket free-flow filters available.

I bought a long black plastic oil funnel and some big hose clamps from an auto parts store, cut the funnel to fit inside the hose coming off the air box on one end, and tightly fit the outside of the turbo inlet on the other end.  This isn’t a very good solution, the funnel is already cracking and I’ll have to replace it with something more permanent sometime.  It doesn’t seal very well so it’s probably letting some unfiltered air in which is not good.  I could have a thick-walled funnel machined from aluminum to the right diameters, and get a short piece of rubber radiator hose of the right diameter to connect the turbo inlet to the aluminum funnel.  Then use three hose clamps to seal the air box hose to the funnel, funnel to the short radiator hose, and radiator hose to the turbo inlet.


26. Installed a plastic breather, VW part #028-129-101-D, which I ordered from a VW dealer for way too much money, into the rubber “chimney” on top of the oil cover.  The new engine has a hole on the side of the engine block that’s supposed to connect to one fitting on the breather.  John at Fred’s VW found me a similar plate with two metal pipe fittings on it, and sold me some heat-resistant radiator hose to connect to the fittings.  I saw a plate with a larger single fitting on it on one of Vic’s vans, but wasn’t sure where to get one so I installed the one John gave me.  I cleaned it up with razor blade and acetone and bolted it on with a thin coating of the Toyota black sealant goop (it should’ve had a paper gasket but I couldn’t find one).  Then I went to an auto parts store and bought a Prestone coolant flush kit that had some “T” connectors that looked like they’d work, along with a ribbed radiator hose from a rack behind the counter and some hose clamps.  I connected the two hoses from the plate to the ribbed radiator hose with one of the “T” connectors and some hose clamps, and connected the radiator hose to the breather with a hose clamp.

The other fitting on the breather is supposed to return oily air to the turbo inlet.  I used one of the straight connectors from the coolant flush kit to connect the breather to one of the hoses that John sold me, along with a hose clamp.  I cut a hole in the side of the rubber air box hose leading to the turbo inlet and pushed another of the coolant flush kit connectors through it, sort of sealing the connector to the inside of the air box hose with some more Toyota gasket goop.  Then I connected the other end of the radiator hose to the connector with a hose clamp.  Voilà, breather system!  I probably could’ve found the right fittings and hoses to use for this if I’d looked around more.


27. Filled the engine with 4.9 quarts (including the oil that I put in the new oil filter) “SAE 30 HD (Heavy Duty)” oil, to be used for the thousand-mile break-in period.  Since my old oil pan still has the license plate oil fill tube and dipstick on it, I figured I’d use that dipstick for the time being.  The dipstick that came in the engine block won’t be accurate at the 50-degree mounting angle, unless it’s re-marked as described in step #19.


28. I may have a metal plate made at some point, to cover up the hole in the oil pan, so I can get rid of that tube during a future oil change.  The ’82 style plastic tube with the cap tends to come unscrewed from the vibration and spray oil all over the inside and outside of the back of the van.  Also one of the screw holes is cracked on mine so it’s only a matter of time before it starts seriously leaking.  The new engine has a regular oil fill cap on the valve cover so I don’t really need the license plate tube, although the dipstick back there is much more convenient than the one on top of the engine.


29. Replaced both the high and low temperature switches on the radiator (in the front of the van, behind the top grille), prior to putting in coolant.  I ordered these for too much money from the VW dealer.  These do stop working eventually, so it’s a good idea to replace them if you’re not sure whether your fan comes on when it should.  If the fan doesn’t come on when needed, the engine could overheat.  You need a long 29mm socket to get these out and to screw in the new ones and torque them.  I didn’t have the round paper washer gaskets so I just used the Toyota gasket sealant.  Probably should’ve used some other kind of sealant, since the Toyota stuff explicitly warns you not to use it on copper alloys (such as brass, which the thermostats are made of).


30. Filled and bled the coolant system.  You have to start the engine to bleed it, so make sure everything else has been done, especially the engine oil and transmission oil, and everything looks connected and looks ready to go.

I used Prestone’s GM Dexcool knockoff, mixed half-and-half with distilled water.  Note that this stuff is orange and comes in a grey bottle, and is different than the standard green Prestone antifreeze in the yellow bottle.  Two people I’ve asked think Dexcool is the best stuff to use.  Second best is VW’s phosphate-free coolant.  Bleeding the system is very important, otherwise there’ll be air in the coolant lines, which could overheat the engine and destroy it.  Not good.

I had someone help by watching for coolant coming out of the bleeder screw.  If you have another helper to push on the throttle lever that’s even better.  Here’s how to bleed it: 


a. Make sure you’ve re-attached all the coolant hoses (including the one that was removed from the radiator in the front of the van!), and tightened all the hose clamps.

b. Pre-mix two one-gallon containers of coolant with two gallons of distilled water, so that you have four gallons of mixed half-and-half coolant & water.

c. Jack up the front of the van about 4” higher than the back.

d. Take off the upper front grille and loosen the bleeder screw, which is on the top of the radiator on the passenger’s side.  Take off the little rubber cap on it.  I taped a soda can on there to collect overflowing coolant, but the better way to do it would be to put a transparent bleeder hose on the top of the bleeder screw and connect it to a bottle to collect the coolant.

e. Push the heater lever on the dashboard to “hot”, so the heater valve is open, letting coolant flow into the heater core.

f. Unscrew the metal expansion tank cap (which is to the right of the engine, not the overflow tank with a plastic snap-on cap behind the license plate) and fill it with as much premixed coolant/water mixture as it’ll hold.  You may want to use a funnel so it doesn’t spill everywhere.

g. Let it sit for 10-15 minutes with the cap off.

h. Top it off again and let stand another 5 minutes.

i. Ask a friend to watch the radiator bleeder screw and screw it in when it starts pouring out in a steady stream, instead of just burbling out a little now & then.  Also ask them to tell you when they do so.  They should be careful in case the coolant is hot enough to burn.

j. Start the van and hold the throttle at about 1,500 rpm.  This is easier if you have someone to hold the throttle lever, but I did it by putting a socket extension in there to hold the throttle at the right position.

k. Immediately be ready to add coolant, it’ll start going down right away.  Don’t let it get low!  As soon as your friend notices the coolant streaming out steadily and tightens the bleeder screw, make sure the expansion tank is topped off, screw the tank cap back on, let off the throttle, and turn off the engine.

l. Fill the overflow tank (behind the license plate) to the “max” mark.  Put the rubber cap back on the bleeder screw and put the grille back on.

m. Sometime later after you’ve been driving around long enough for the engine to heat up, park the van, turn off the engine, take off the upper grille, and slowly unscrew the bleeder screw.  Stop unscrewing when you hear air escaping, and tighten it back up as soon as coolant starts spurting out (don’t get burned!) or no more air is escaping.

n. Check the expansion tank level for a few days once you start driving the van regularly, and top it off whenever it’s not completely full up to the brim.


31. I must admit that I’m not quite sure how keeping the overflow tank at the “max” mark makes any difference, as it doesn’t seem to me that coolant in the overflow tank would ever be pulled back up through the hose if the coolant level got low.


32. [image: image9.jpg]


Realized that the metal engine cover doesn’t fit.  Luckily only one part interferes, what’s called the “aneroid” on top of the fuel pump, and it mostly interferes with the support beam that runs down the middle along the bottom of the cover.  This beam can be cut without any apparent dire consequences.  I put the cover in place, and reached in through the license plate hole to mark with a marker where to cut the beam.  I bought a Dremel cutting tool and cut away that part of the beam entirely.

When I checked the cover on the van, it still hit, but not very much.  I started wondering whether I could beat it out with a big hammer, when I realized that my 3-ton floor jack was the perfect tool!  I found a suitably spaced concrete column in a parking garage and went to work.  It was a little hard to hold the jack and everything in place, but it worked great and didn’t tear the metal.  I had to wedge my socket set and wrench set in against the top surface as “spacers” so it would push out enough.  Now I have a little bumped-up spot on top of the engine cover that bears the imprint of some joints between the concrete blocks.  And I didn’t have to raise the bed or weld something in and cut up the bed cushion just to fit the engine.


33. At this point, I should’ve installed an exhaust system.  Instead I drove the van 250 miles down to coast to meet my parents for Christmas.  Not as loud as you might think, since the turbo muffles a lot of the noise, but still loud.  Also I would rather’ve been able to break the engine in with city driving, not barreling down the highway, but didn’t have much choice.

On the highway on the way back, after around 450 miles total, the van started bucking now and then, as if the engine were misfiring intermittently.  It kept getting worse, and eventually became a loud grinding noise and the van started really slowing down.  I realized it was the transmission, not the engine, and I no longer had a fourth gear.  It wasn’t popping out of gear, it was still in gear but the gears were grinding across each other instead of meshing.  I pulled onto a secondary road to stop and look at it, but of course everything was happening inside the tranny.  I figured the transmission would need rebuilding anyway at this point so more harm would be done by limping home in third gear, which I did.  A few miles later, third gear started grinding too.  I eventually made it home with only second gear and reverse left.

I took it to Ron, his guess was the main shaft bearing wore out, apparently one of the first things to wear out on these transmissions.  At the same time this allowed that the input shaft to come loose, letting tranny oil leak out the front into the bell housing.  The tranny was still under warranty, but it took BW Auto a week to find a suitable replacement.  Plus of course I had to disconnect and remove the tranny, drain it, remove the starter, bell housing and input shaft, drive it to BW Auto in a rental car and get the new one, take the new one to Ron to swap the bell housing and input shaft onto it, take it home and install it and reconnect everything, and fill it with another $40 worth of MT-90 gear oil.  Apparently “good used” transmissions are luck of the draw, there’s just no way to know how long it’ll be good for.


34. Got an exhaust flange and had an exhaust system installed.  You need a flange to have the exhaust system installed so there’ll be someplace to weld the first pipe onto.  I got the flange from Matthew Pollard (mpteleski@yahoo.com), who had some stainless steel flanges made that are sized for a 2-1/4” exhaust pipe.  Flanges are also available from Vic (sales@zsimports.com) and Scott Foss (scottdaniel@turbovans.com) plans to make some flanges with downpipes as well.

Everyone who I asked said to use 2-1/4” diameter exhaust pipe.  I had the exhaust installed by Lifetime Mufflers & Brakes in Redwood City for $300.  I took a printout of some pictures that Karl Mullendore took of a nice exhaust system he installed while swapping an AAZ engine into a Syncro.  Having pictures to give to the exhaust installer made it really easy.  I can’t seem to get to Karl’s pictures online anymore, so email me if you’d like to see ‘em.

They made it out of aluminized pipe, which seems to be the standard material for exhausts.  I considered stainless steel, but was told that stainless would be more likely to develop cracks at the welds, since the exhaust will be directly mounted to the engine and vibrate a lot.  Aluminized tubing is more flexible and less likely than stainless to crack under continuous vibration.

The exhaust guys welded a 180-degree pipe (which they had to custom bend) to the flange, then a braided flex connection, a 90-degree bend pipe, glasspack muffler across the back of the van, then a question-mark-shaped tailpipe, and a chrome tip.  The glasspack is supported by two bars that mount to rubber vibration isolators, which mount where the original isolators were.

Most “glasspack” mufflers actually contain stainless steel mesh rather than fiberglass.  It’s basically a straight through pipe with scoops cut into the sides, which allow the exhaust gases to expand to the outside of the pipe, where the mesh absorbs some of the noise.  I had concerns about a glasspack being quiet enough, it’s certainly not the quietest option available, but I think it’s a good compromise.  A standard oval muffler would be quieter, but I was told that the seams on oval mufflers aren’t constructed to handle a lot of vibration.  There are also more expensive “performance” mufflers with better seams available, but these are much more expensive, and harder to fit in the limited space behind and below the engine.
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35. Finally replaced the air intake hose connection to the turbo air inlet with something more robust.  I found a radiator hose at Autozone with a diameter transition that was nearly right, coupled that with a grey PVC electrical coupling from the hardware store, and wrapped some duct tape around the coupling to bring it up to the right diameter to hose clamp to the hose from the airbox.  It fits nicely and is a lot better than the plastic funnel I had on there.

I’ve since learned that duct tape may get all slimy and gross after prolonged exposure to oil.  Perhaps not the best choice for a hose diameter spacer.


36. And that’s it!  Well not quite.  Other stuff I should do sometime:

· Get rid of original plastic oil fill tube and dipstick

· Calibrate the length of the dipstick on top of the engine

· Install oil pressure gauge, turbo boost gauge, tachometer, oil temp and coolant temp gauges

· Install an intercooler somewhere

Appendix:


1. Necessary tools etc.:


· 2-ton floor jack (at least), and the original factory jack.

· Two 2-ton (at least) jack stands.  Four is better.

· Regular & Phillips screwdrivers.

· Metric socket set with 8,10,11,12,13,17,19mm sockets.  Mine are 3/8” drive.

· Metric box-end wrench set in the same sizes as above.

· Reversible socket ratchet handle.  Mine’s around 8” long.

· Torque wrench about 18” long that can be set anywhere between 7 and 80 ft. lb. (9-108 N-m).  Mine’s 1/2" drive so I needed an adapter to use it with my 3/8” drive sockets.

· Socket extension bar set.  Mine has 3”, 6” and 10” extensions, all of which are useful.

· Long 19mm socket to put in and torque the special alternator bracket bolts on the new engine, which you can’t get at with a short socket or a box-end wrench.

· Long 29mm socket if you plan to replace the thermostats on your radiator.  I couldn’t find one so I got a long 1-1/8” socket instead, which is a little small but it worked.

· 5mm and 6mm metric hex (Allen) sockets.

· 6mm and 8mm metric L-shaped Allen wrenches.

· Large adjustable wrench.

· Large and small Vise-grip tools.

· Oil filter wrench (3-1/2” to 3-7/8”).
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Special wrench with a solid hex 17mm lug for transmission oil drain plugs.  Other options are get an internal pipe wrench for a 1/2 inch pipe nipple, which I found in the bathroom plumbing section at Home Depot (see picture), or make your own by jamming two metric 8mm nuts against each other on a 8mm bolt (however the bolt head will fit the drain plug a bit sloppily).  Use an adjustable wrench with either of the above.

· Dremel rotary tool with abrasive cutoff wheel to modify the underside of the engine cover to accommodate the new engine (if you have a metal engine cover).  If you want to cut a rectangular hole in the engine cover and weld a cake pan to it instead, then a saber saw, jigsaw or “sawz-all” will do but of course you’ll also need a welder and you’ll have to cut some foam out of the bed cushion if you have a camper.  If you have a plastic engine cover, you may have to replace it with a metal one.  I’m not sure but I doubt the new engine will fit under a plastic cover.

· Bright flashlight and plenty of batteries.

· Utility knife for cutting hoses etc.

· Engine crane/hoist good for 400lbs.  I rented one for $29 from San Mateo Rentals in CA for the one day I needed it.

· Containers to catch drained engine oil, transmission oil and coolant (5- or 10-quart for engine oil, 5- or 10-quart for transmission oil, and at least one 20-quart for coolant).

· Two transparent 1/2-gallon containers with measurement markings on the side, for pre-mixing coolant and water.

· Liquid threadlocker (Loctite), either blue (medium strength) or red (permanent), for the flywheel bolts, drive shaft bolts and a bolt on the shift linkage.

· Molybdenum disulfide grease and regular multipurpose grease.

· Five quarts of SAE 80 HD (heavy-duty) engine oil.

· 5 quarts of suitable transmission gear oil.  The best stuff to use is Redline MT-90.

· Two gallons of GM Dexcool or VW phosphate-free coolant.

· Two gallons distilled water.

· Volkswagen Vanagon repair manual.  I have the “Official Factory Repair Manual” by Bentley Publishers.  There are probably better manuals out there.  The Bentley manual assumes you’re a trained mechanic so it doesn’t spend any time explaining general car repair knowledge, just has the bare minimum step-by-step overview of how to do something.

It was also helpful to have:

· Hammer or mallet to beat stuff into place.

· Hacksaw for calibrating dipstick and marking dipstick.

· Multimeter.

· Tape measure.

· Vernier calipers.

· Cable hoist, also known as a winch or come-along.  Good for pulling on stubborn things like transmissions that don’t want to line up with their bolt holes.  Also good for maybe pulling van out of the mud, or pulling mine onto a U-Haul tow dolly when it wouldn’t start and I had a long drive ahead of me.

· Tarp(s) to put under engines and other oily drippy stuff.

· Acetone to clean the clutch disc and coolant fittings.

· Lots of paper towels or rags.

· Two old tires to keep the engine upright and protect it while driving home, if you pick it up yourself.  Also were handy sometimes to keep the van from rolling while moving it.

· 18” long 2x4 or 2x6 to hold the new engine propped upright until it gets installed.

· Mechanic’s coveralls, or old shirt and jeans you don’t care about.

· Mechanic’s creeper, so you don’t have to slide all over the place on your back.

· Digital camera to record how stuff used to be attached, and to email pictures.


2. Some relevant Yahoo! groups: (my Yahoo! ID is “clintclock”)

TDI-conversion (http://autos.groups.yahoo.com/group/TDI-conversion/)

Tons of information and relevant discussion about TDI and TD engine swaps.

turbovans (http://autos.groups.yahoo.com/group/turbovans/)

Run by Scott Foss, tons of info about turbo diesel and Subaru engine swaps.

Diesel-Vanagon (http://autos.groups.yahoo.com/group/Diesel-Vanagon/)

Intended for stock diesel Vanagon owners, but more discussion lately about turbo diesels.

dieselvolkswagenclub (http://autos.groups.yahoo.com/group/dieselvolkswagenclub/)

Not turbo diesel oriented, but there may be some relevant stuff here somewhere.


People I know of who have done or are willing to do Vanagon engine swaps:

Westy Ventures (http://www.mindspring.com/~thewestyman/)
contact Karl Mullendore (thewestyman@mindspring.com)
3333 Gapland Road, Gapland MD 21736
301-432-4645

Turbovans (www.turbovans.com)
contact Scott Daniel Foss (scottdaniel@turbovans.com)
PO Box 1288, Talent OR 97540
541-951-8151 

Fast Forward Automotive (www.fastforward.ca)
contact: David Marshall (vanagon@volkswagen.org)
4356 Quesnel-Hixon Road, Quesnel BC, Canada V2J 6Z3
250-992-7775 phone, 250-992-1160 fax

GoWesty (http://www.gowesty.com/diesel_in_vanagon.html)
contact: Lucas Valdes (lucas@gowesty.com)
1119-A Los Olivos Avenue, Los Osos, CA 93402
888-469-3789 sales, 805-528-7887 fax

Vanagon Projekt (www.vanagonprojekt.com)
contact: sales@vanagonprojekt.com
2551 Second Street, Livermore CA 94550
925-447-8224 phone, 925-447-5944 fax

Dieselgeek (www.dieselgeek.com)
contact: jim@dieselgeek.com
7010 Deborah Drive, Austin, TX 78752
512-458-5600

Valley Wagon Works (www.valleywagonworks.com)
contact: Coby Smollens (info@valleywagonworks.com)
193 Mill Street, San Rafael, CA 94901
415-457-5628 phone, 415-785-3714 fax 

3. Vendors I used:

Engine, alternator, water pump, serpentine belt system, intercooler:

Z&S Imports (www.zsimports.com) 

Vic Ahmed (sales@zsimports.com)

2881 W. Blosser Ranch Rd., Pahrump, NV 89060

775-537-0576 phone/fax

Engine hoist:

San Mateo Rentals

1414 East 3rd Avenue, San Mateo, CA 94401

650-342-8941 phone, 650-342-6395 fax

Transmission:

BW Auto Dismantlers (www.bwautodismantlers.com)

Jeff Buchanan (sales@bwautodismantlers.com)

2031 P.F.E. Road, Roseville, CA 95747

800-327-0888 phone, 916-782-2903 fax

Transmission bell housing & input shaft swap:

Ron's Transaxles

Ron Jones

1035 Broadway, San Pablo CA 94806

510-235-6263

Air filter box & hoses from Dodge Caravan:

Dorris Auto Wreckers (www.dorrisauto.com)

sales@dorrisauto.com

3720 Depot Road, Hayward, CA 94545

510-782-4392 phone, 510-732-6041 fax

Breather hoses and gaskets:

John at Fred’s Garage

416 D Street, Redwood City, CA 94063

650-368-5343

Breather and radiator thermostats: (VW dealer)

Boardwalk Auto Center (www.bwalkauto.com)

One Bair Island Road, Redwood City, CA 94063

650-364-0100 phone, 650-367-1390 fax

Exhaust system installation:

Life-Time Muffler Service (www.lifetimemuffler1.qpg.com)

1414 El Camino Real, Redwood City, CA 94063

650-369-6204 phone, 650-261-6012 fax

4. Expenses that I kept track of: (some small things were probably left out)

	Description
	Vendor
	Cost

	Engine
	Z&S Imports
	$3,995.00

	Flight to pick up engine
	Southwest Airlines
	133.00

	Minivan rental from Pahrump, NV to San Mateo, CA
	Dollar Rent-a-car
	217.98

	Water pump, serpentine belt kit, alternator, alt. bracket
	Z&S Imports
	435.00

	Metric 3/8” drive socket set (10-pc.), wrench set (11-pc.), ratchet, 3/8” drive extension bar set (3-pc.)
	Wal-Mart
	69.74

	Torque wrench, 1/2" drive adapter
	Novak's Auto Parts
	27.95

	3-ton floor jack, jack stands (2 sets), drain containers
	K-Mart
	103.76

	Internal pipe wrench set (tranny drain plug tool)
	Home Depot
	12.96

	Good used “DK” transmission from air-cooled Vanagon
	BW Auto Dismantlers
	429.00

	Swap tranny bell housing & input shaft, new seals
	Ron's Transaxles
	39.20

	Long 19mm Socket, oil filter wrench
	Kragen Auto Parts
	14.59

	Redline MT-90 transmission gear oil (5 quarts)
	Gotelli Auto Supply
	47.90

	Hex bit (Allen) socket set
	Sears
	30.30

	Engine hoist rental
	San Mateo Rentals
	29.00

	Gasket for exhaust flange, coolant fitting gaskets
	Z&S Imports
	25.00

	Blue Loctite 242, transmission funnel, nuts & bolts
	Orchard Supply Hrdwr
	11.77

	Air filter box from V6 Dodge Caravan
	Dorris Auto Wreckers
	43.30

	Toyota oil pan gasket sealant
	Toyota dealer
	16.30

	Valve cover breather, radiator thermostats
	Boardwalk VW dealer
	103.16

	SAE HD30W motor oil (6 quarts), grease for rear CV joints, Caravan air filter, funnel for air intake
	Pep Boys
	19.04

	Prestone Dexcool coolant (2 gal), hose clamp
	Autozone
	21.29

	Hacksaw, bottles for coolant premix, bolts & washers
	Orchard Supply Hrdwr
	21.09

	Dremel kit, cutoff wheel set
	Orchard Supply Hrdwr
	89.83

	Radiator hoses for air breather, engine block fitting
	Fred’s Garage
	10.80

	Radiator hose, fitting, connectors, flush ’n’ fill kit
	Kragen Auto Parts
	29.27

	Prestone Dexcool coolant (1 gal), hose clamps
	Kragen Auto Parts
	17.29

	Car rental to get replacement transmission at BW
	Enterprise Rent-a-car
	32.48

	Swap tranny bell housing & input shaft again, new seals
	Ron's Transaxles
	80.00

	More Redline MT-90 transmission gear oil (5 quarts)
	Gotelli Auto Supply
	47.90

	Glasspack exhaust system install
	Life-Time Muffler
	300.00

	Radiator hose for air intake
	Autozone
	7.46

	PVC coupling for air intake
	Orchard Supply Hrdwr
	1.07

	
	
	

	Total cost:
	$6,462.43

	Amount of total spent on tools:
	$351.90


