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HOW TO FABRICATE AN INTERCOOLER

THIS ARTICLE DETAILS THE FABRICATION OF A COMPLETE INTERCOOLER ASSEMBLY USING COMMERCIALLY
AVAILABLE CORES. INTERCOOLERS ARE HEAT EXCHANGERS PLACED BETWEEN THE TURBOCHARGER
COMPRESSOR AND ENGINE INTAKE MANIFOLD TO DROP THE TEMPERATURE OF THE COMPRESSED AIR AND
INCREASE ITS DENSITY. THE HIGHER THE CHARGE DENSITY, THE HIGHER THE POWER WILL BE AT A GIVEN
BOOST PRESSURE. THE HIGHER THE BOOST PRESSURE THE MORE YOU NEED AN INTERCOOLER.

CORE SELECTION

WE RECOMMEND USING SPEARCO CORES. THEY USE A HIGHLY EFFICIENT PIERCED FIN DESIGN ON BOTH THE
INSIDE AND OUTSIDE OF THE TUBES. THIS DESIGN OFFERS HIGH CHARGE COOLING EFFICIENCY AND LOW
PRESSURE DROP. SPEARCO OFFERS A VERY WIDE RANGE OF CORES AND HAS AN EXCELLENT CATALOG WITH
DETAILED DATA COMPARING AIRFLOW RATES VS. EFFICIENCY AT VARIOUS FORWARD SPEEDS. IN DEALING
WITH SPEARCO FOR OVER 15 YEARS, WE HAVE ALWAYS HAD EXCELLENT SERVICE AND THEIR PRICING IS FAIR
FOR THE PERFORMANCE THAT THEIR CORES OFFER. IF YOU ARE TEMPTED TO USE OE INTERCOOLERS FOR A
SERIOUS PERFORMANCE PROJECT, EXPECT TO BE DISAPPOINTED. MOST OE CORES ARE INEFFICIENT AND
HAVE HIGH PRESSURE DROPS. YOU GET WHAT YOU PAY FOR IN THIS BUSINESS.

THEIR WEBSITE IS AT: HTTP://WWW.SPEARCOINTERCOOLERS.COM/




IF YOU CAN AFFORD IT AND YOU WANT MAXIMUM PERFORMANCE, ALWAYS TRY TO FIT THE LARGEST CORE
POSSIBLE. REMEMBER TO ALLOW FOR THE SIZE OF THE TANKS AND THE PIPING REQUIRED TO HOOK UP TO
YOUR TURBO AND THROTTLE BODY. TANKS WILL ADD ROUGHLY 4.5 TO 5 INCHES TO THE SIZE OF THE CORE IN
THE DIMENSION THAT THE AIR FLOWS THROUGH THE TUBES. THE HIGHER THE NUMBER OF TUBES, THE
LOWER THE FLOW RESTRICTION WILL BE. THE LONGER THE TUBES, THE LOWER THE CHARGE TEMPERATURE
WILL BE. AS A ROUGH RULE OF THUMB FOR MATCHING CORES WHEN THE PEAK HP IS KNOWN, FIGURE 1.5 X
HP = AIRFLOW IN CFM. A 300 HP ENGINE WOULD BE FLOWING ABOUT 450 CFM. FOR STREET APPLICATIONS, ITS
NICE TO SEE PRESSURE DROPS OF LESS THAN 1.5 PSI AT PEAK FLOW AND EFFICIENCIES OF AT LEAST 75% AT
50 MPH. FOR RACE APPLICATIONS PRESSURE DROPS SHOULD BE UNDER .75 PSI AND EFFICIENCIES SHOULD
BE OVER 90%. GENERALLY SPEAKING, INCREASED CORE VOLUME (HEIGHT X LENGTH X DEPTH) WILL GIVE
LOWER CHARGE TEMPERATURES AND LOWER PRESSURE DROPS. MANY PEOPLE WORRY ABOUT GETTING
LAG WITH A INTERCOOLER SETUP. THIS IS USUALLY NOT A FACTOR ON A WELL DESIGNED SYSTEM.
REMEMBER THAT OUR 300 HP ENGINE WAS FLOWING 450 CFM OR 7.5 CUBIC FEET /SECOND. EVEN WITH A
HUGE CORE HAVING A TUBE VOLUME OF .5 CUBIC FEET, THE CORE WOULD BE COMPLETELY ASPIRATED IN
LESS THAN 1/10 OF A SECOND AT PEAK RPM/FULL POWER.

COMPRESSED TURBO AIR FLOWS THROUGH THIS SURFACE

LOW SPEED APPLICATIONS REQUIRE LARGER SURFACE AREAS TO BE EFFECTIVE WHILE HIGH SPEED
APPLICATIONS CAN USE LOWER SURFACE AREAS. DUCTING CAN SUBSTANTIALLY INCREASE AIRFLOW RATES
THROUGH THE CORES AND IS OFTEN OVERLOOKED. JUST BECAUSE THE AIRFLOW IT HITTING THE FRONT OF
THE CORE, DOES NOT MEAN THAT THERE IS MUCH AIR FLOWING THROUGH IT. AIRFLOW IS DEPENDENT ON
THE PRESSURE DIFFERENTIAL BETWEEN THE FRONT AND THE REAR OF THE CORE. AIR EXITING THE CORE
SHOULD IDEALLY DUMP INTO A LOW PRESSURE ZONE AND THE CORE FACE SHOULD BE IN A CLEAN, HIGH
PRESSURE ZONE.

PIPING CHOICES

MOST INSTALLATIONS ARE PLUMBED WITH THIN WALL MANDREL BENT STEEL TUBING. THIS TUBING IS
AVAILABLE AT RACE FAB SHOPS IN VARIOUS RADII AND DIAMETERS, GENERALLY IN U OR J CONFIGURATIONS,
WHICH CAN BE SECTIONED TO FIT TOGETHER INTO THE DESIRED SHAPE. IT IS RELATIVELY INEXPENSIVE AND
CAN BE TIG OR GAS WELDED. ALUMINUM TUBING CAN ALSO BE USED BUT IS HARDER TO FIND AND MORE
EXPENSIVE. PIPING DIAMETERS ARE DEPENDENT MAINLY ON ENGINE AIRFLOW WHICH IS A FUNCTION OF HP.
FOR ENGINES UP TO 350HP, 2.25 INCH TUBING WORKS WELL. 350 TO 500 HP INSTALLATIONS SHOULD USE 2.5
INCH. ENGINES ABOVE 500HP SHOULD USE 2.75 OR 3 INCH TUBING. SOME MEANS TO TAKE UP VIBRATION AND
ENGINE MOVEMENT TO CHASSIS MOUNTED INTERCOOLERS IS REQUIRED. THIS USUALY MEANS FLEXIBLE
COUPLINGS. MOULDED RADIATOR HOSES ARE AVAILABLE IN LARGER DIAMETERS AND VARIOUS SHAPES AND
ARE GENERALLY SAFE AT THE TEMPERATURES AND PRESSURES REQUIRED FOR STREET APPLICATIONS. YOU
MAY HAVE TO CUT OR ENLARGE HOLES IN YOUR SHEET METAL FOR THE PIPING TO RUN TO THE
INTERCOOLER. WATCH HOOD CLEARNCE AND GROUND CLEARANCE TO THE PIPES IF THEY RUN OVER OR
UNDER THE RADIATOR. SILICONE HUMP HOSES ARE ALSO AVAILABLE TO TAKE UP MOVEMENT.



TANK DESIGN

AN EFFECTIVE TANK DESIGN WILL SPREAD THE AIRFLOW OUT OVER THE CORE TUBES EVENLY AND WITH A
MINIMUM OF TURBULENCE. YOU DON'T WANT A SQUARE TANK WITH THE INLET POINTING STRAIGNT AT THE
TUBES 2 INCHES AWAY. MOST GOOD DESIGNS USE A CONVERGING TANK WHEN AIRFLOW IS PERPENDICULAR
TO THE CORE TUBES. THIS IS THE DESIGN SHOWN IN THIS ARTICLE. WHEN THE AIR INLET IS PARALLEL TO THE
CORE TUBES, A DIVERGING DESIGN SHOULD BE USED. THE AIR INLET AND EXIT SNOUTS WILL BE THE SAME
DIAMETER AS THE PIPING THAT YOU HAVE CHOSEN FOR YOUR INSTALLATION. THIS WILL DECIDE CERTAIN
ASPECTS OF YOUR TANK DESIGN.

MEASURE UP THE CORE AND DECIDE WHERE YOUR INLET AND EXIT SNOUTS NEED TO FACE AND HOW THE
PIPING WILL RUN BETWEEN THE TURBO AND THROTTLE BODY. AVOID RUNNING ANY MORE BENDS THAN
REQUIRED IN YOUR PLAN. ONCE THE SNOUT POSITIONS ARE PLANNED, YOU CAN LAY OUT THE TANK DESIGN
ON LIGHT CARDBOARD AND TRY THE FIT ON THE CORE. THIS TANK DESIGN TAPERS IN CROSS SECTION AS
THE AIR FLOWS THROUGH. MAKE SURE THAT YOUR SNOUTS HAVE ENOUGH HEIGHT TO FIT INSIDE THE TANKS.



ONCE YOU ARE SATISFIED THAT THE TANK TEMPLATE IS THE CORRECT SHAPE, TRACE THE OUTLINE ONTO
YOUR ALUMINUM SHEET. WE USE INDUSTRIAL GRADE ALUMINUM WITH ABOUT A .050 THICKNESS.

FORMING THE TANKS

WE USE A PIECE OF 2.25 OR 2.5 INCH STEEL MUFFLER TUBING WITH A SHORT PIECE OF PLATE WELDED TO THE
CENTER OF IT TO HAND FORM THE MAIN TANK CONTOUR OVER.




SNOUTS

THE INLET AND OUTLET SNOUTS ARE USUALLY MADE FROM 6061 T6 TUBING WITH A .049 TO .063 WALL. THESE
SHOULD BE CUT LONG ENOUGH TO ALLOW FOR FORMING A HOSE RETENTION BEAD, A HOSE CLAMP AND THE
WELD FILLET TO THE TANK.

FILE AND SMOOTH THE EDGES AND ROLL A BEAD ONTO THE SNOUTS. THE BEADS ARE VERY IMPORTANT IF
YOU DON'T WANT YOUR HOSES POPPING OFF ALL THE TIME, ESPECIALLY IF YOU USE SILICONE HOSE WHICH
IS VERY SLIPPERY.



- ."."L'i-_
B r r._';.".'-r.r:

END CAPS

THE END CAPS TO SEAL THE TANKS SHOULD BE SLOPED TO GUIDE THE AIRFLOW DOWN THE FINAL COUPLE
TUBE SETS. THEY NEED TO TIGHTLY FIT THE TANK AND THE CORE. THESE ARE MADE FROM THE SAME
MATERIAL AS THE TANKS.



YOU ALSO NEED TO CUT A FILL IN PIECE TO FIT AROUND THE SNOUTS AND THE FRONT PART OF THE TANKS.
TRACE OUT THE INSIDE OF THE TANK CONTOUR ONTO YOUR ALUMINUM SHEET. PLACE THE SNOUT OVER THE
TRACING WHERE IT WILL FIT INTO THE TANK AND TRACE. CUT ON THE LINES AND FILE TO SHAPE.

MOUNTS

IT MAY BE BEST TO WELD THE MOUNTING TABS ONTO THE CORE SIDE PLATES AFTER THE OTHER PARTS ARE
WELDED TOGETHER AND YOU CAN TRIAL FIT IN THE CAR. MOUNTS ARE USUALLY MADE FROM .125 6061 T6
PLATE OR STRIP STOCK. THESE SHOULD BE WELDED TO THE THICK CORE ENDS IF POSSIBLE OR TO THE
TANKS IN A PINCH. THE LONGER THE TABS, THE STRONGER THE WELD.
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WELDING

THE PARTS NEED TO BE TIG WELDED TOGETHER BY SOMEONE WHO HAS THE RIGHT EXPERIENCE AND

EQUIPMENT. MAKE SURE THAT YOUR PARTS FIT WELL AND TIGHTLY TOGETHER AS GAPS MAKE WELDING THE
THICK TO THE THIN DIFFICULT.

WE WILL UPDATE THIS ARTICLE AS WE GET MORE PHOTOS OF COMPLETED INTERCOOLERS AND
INSTALLATIONS
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