THE NEW HEAT TRANSFER

eugene f. adiutori

There are NO HEAT TRANSFER COEFFICIENTS in the new heat transfer. This
improvement results in a heat transfer science which is simpler and more

powerful than the old heat transfer handed down from Fourier.

This new

science requires that every problem in heat transfer be reconsidered--
and many solutions which were widely accepted in the old heat transfer

are rejected and replaced in the new heat transfer.

THE NEW HEAT TRANSFER RECONSIDERS

THE HEAT TRANSFER COEFFICIENT

"h" OR "U" AND NOTES THAT IT IS

SIMPLY A SHORTHAND WAY OF WRITING

"THE RATIO OF HFAL.FTOW_!
TEMPERATURE DIFFERENCE". THUS,
SINCE h IS AN UNNECESSARY
INVENTION, IT SHOULD BE RETAINED
ONLY IF IT CAN BE SHOWN TC BE
USEFUL. AN OBJECTIVE APPRAISAL
DEMONSTRATES THAT h IS NOT
USEFUL AND IT IS REJECTED.

IN PLACE OF h, THE NEW HEAT
TRANSFER DEALS DIRECTLY WITH HEAT
FLOW AND TEMPERATURE DIFFERENCE
AND ATTACHES NO SIGNIFICANCE TO
THEIR RATIO h OR U. CONDUCTION,
RADIATION, AND CONVECTION ARE

ALL DEALT WITH IN THE SAME WAY--
AS TRANSPORT PROCESSES INVOLVING
A FLOW RESPONDING TO A DRIVING
FORCE.

THE FUNDAMENTAL EQUATION FOR ALL
THREE FORMS OF HEAT TRANSFER IS

q = fl(system properties)fZ(TDF)

WHERE THE f's REFER TO FUNCTIONS
IN A BROAD SENSE AND TDF REFERS
TO THERMAL DRIVING FORCE. THE
TDF FOR EACH HEAT TRANSFER
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For example,

PROCESS IS GIVEN BY

CONDUCTION TDF = dE/dx .
RADIATION TDF = Tiource - Toink
CONVECTION TDF = Tgyrface ~ Tfluid

THE OLD CONDUCTION AND RADIATION
EQUATIONS ARE IN THE ABOVE FORM
AND ARE UNCHANGED IN THE NEW HEAT
TRANSFER. THE OLD CONVECTION
EQUATION IS NOT IN THIS FORM AND
IS REJECTED.

'DIMENSIONLESS HEAT TRANSFER

CORRELATIONS ARE REJECTED IN THE
NEW HEAT TRANSFER--IE CORRELATIONS
SUCH AS

% b &

NNu = a(NRe} (NPr)

PLAY NO PART IN THE NEW HEAT
TRANSFER. IN THEIR PLACE ARE
DIMENSIONAL CORRELATIONS IN THE
NEW FORM CITED ABOVE.

BY REJECTING h, THE NEW HEAT
TRANSFER REJECTS THE CONCEPT OF
"THERMAL RESISTANCE" AND THUS
RESISTANCE CIRCUITS ARE NOT USED
AS PROBLEM SOLVING AIDS. THE NEW

. HEAT TRANSFER DEVELOPS THE CONCEPT

OF HEAT FLOW AND USES SIMPLE FLOW
CIRCUITS AS PROBLEM SOLVING AIDS.

(over)



THE NEW HEAT TRANSFER RECONSIDERS
THE CONCEPT OF DIMENSIONAL
ANALYSIS AND ITS RESULTANT
"POWER LAWS" AND DEMONSTRATES
THAT IT LARGELY PREVENTS AN
UNDERSTANDING OF NONLINEAR
PHENOMENA. THUS DIMENSIONAL
ANALYSIS HAS LITTLE TO DO WITH
THE NEW HEAT TRANSFER.

THE NEW HEAT TRANSFER RECONSIDERS
THE CONCEPT OF "REGIMES" AND
DEMONSTRATES THAT IT LARGELY
PREVENTS AN UNDERSTANDING OF
NONLINEAR PHENOMENA. THUS
REGIMES HAVE LITTLE TO DO WITH
THE NEW HEAT TRANSFER.

MANY PROBLEMS WHICH REQUIRE

TRIAL AND ERROR SOLUTIONS IN THE
OLD HEAT TRANSFER ARE SOLVED
DIRECTLY IN THE NEW HEAT TRANSFER
TRANSFER. THE IMPROVED METHCD

OF SOLUTION IS THE RESULT OF THE
FACT THAT THE VARIABLES ARE
SEPARATED IN THE NEW HEAT
TRANSFER AND CONFOUNDED IN THE
OLD HEAT TRANSFER. (IN THE OLD
HEAT TRANSFER, TRIAL AND ERROR
SOLUTIONS ARE USED FOR PROBLEMS
IN WHICH RADIATION AND CONVECTION
ARE COMBINED. SIMILARLY FOR

MANY FREE CONVECTION PROBLEMS.)

THE POOL BOILING CURVE (PBC)

IS RADICALLY DIFFERENT IN THE
NEW HEAT TRANSFER. THE NEW
PBC IS OBTAINED BY RIGOROUSLY
DEFINING PBC AND REQUIRING
THAT BOILING OCCUR AT ALL
POINTS ON THE PBC. (THE OLD
PBC IS OBTAINED IN A PURELY
PHENOMENCLOGICAL WAY AND
CONTAINS A NON-BOILING REGION.)

FORCED CONVECTION BOILING DATA
ARE CORRELATED IN THE NEW FORM,
MAKING IT EASILY POSSIBLE TO
OPTIMIZE BOILER DESIGNS. (THIS
IS VIRTUALLY IMPOSSIBLE TO DO
WITH THE OLD HEAT TRANSFER.)

MANY PROBLEMS WHICH HAVE NEVER
BEEN SOLVED IN THE OLD HEAT
TRANSFER ARE EASILY SOLVED IN
THE NEW HEAT TRANSFER. FOR
INSTANCE, THE PROBLEM OF THE

'STABILITY OF THE HEAT TRANSFER

PROCESS (THERMAL STABILITY)
NEVER REALLY AROSE IN THE OLD
HEAT TRANSFER, NOR DID IT EVER
YIELD TO SOLUTION. IN THE NEW
HEAT TRANSFER, THERMAL STABILITY
IS AN INTEGRAL PART OF HEAT
TRANSFER AND THE SOLUTION OF
THE PROBLEM PRESENTS NO
PARTICULAR DIFFICULTY.

In summary, The New Heat Transfer presents an altogether new science

of heat transfer.

This new science is a simpler, clearer, more

powerful way of thinking, correlating, designing , and analysing--
and it is the heat transfer of tomorrow.
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This is the first in a series of ads describing The New Heat Transfer.
The ads will appear on the first two pages of this Journal throughout
1974 and into 1975. The New Heat Transfer may be obtained ($19.95)
from: THE VENTUNO PRESS, Box 40321, Cincinnati, Ohio 45240
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