      MATHEMATICAL ANALYSIS OF  JAGUAR
             V12 FI ENGINE COOLING SYTEM

By Norman A LUTZ

STG 1. MODIFICATIONS
ITEM





DIA. IN.

AREA. 









SQ.IN.
WATER OUTLET



1.00”


0.79
THERMOSTAT



1.063


0.89

WATER TRANSFER TUBE

0.645”

0.33
WATER MANIFOLD PORT(S)
0.700”

0.39 (x4)
To achieve adequate water flow thru rear of head, port area of front water manifold should not exceed 50% that of transfer pipe.
You will also see that the area of the transfer pipe is less than 50% of the outlet area, not a good thing.

By installing restictor plugs in front manifold we can direct water to the rear of the head to produce a more effective cooling outcome.

Front manifold ports sized as follows,

1ST - FRONT HOLE



0.125”

0.012
2ND – HOLE





0.50


0.20









______








TOTAL

0.21
THE STG. 1 MOD IS SUITABLE FOR MOST DRIVERS.

GIVING 36% FLOW TO THE FRONT AND 64% T0 THE REAR

FOR THOSE THAT USE THEIR CARS IN A SUSTAINED HIGH SPEED CRUISE MODE OR THE OCCASIONAL TRACK DAY THE STG 2 MOD IS RECOMMEND..
STG 2 MODIFICATIONS

This stage removes the standard water transfer tube and adds a large bore tube for maximum flow.
The front water manifold is as per STG 1.
The transfer bore of the water manifold(s) is 0.860 for an area of 0.58 sq in. so we add a restrictor to the rear manifold as follows.

ITEM






DIA


AREA







IN.


SQ.IN.
WATER MANIFOLD PORT(S)

0.70”


0.39 x 2
 MANIFOLD TRANSFER PORT

0.86”


0.58

3rd -  HOLE





0.50”


0.20
4th  -  OR REAR HOLE - STD


0.70”


0.39










______
This now gives us a total port area in the rear manifold of 
0.59
TOTAL PORT AREA OF F & R  MANIFOLDS IS

0.80
EQUAL TO THE WATER OUTLET AREA

GIVING 16% TO THE FRONT AND 74% TO THE REAR
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