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The Piazza Degree: Temperature as a function of time

asa fisnenivn of time it :
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| dedicate this study to my brother Vincent (Enzm), who was my irspiration for this function with his practical and schematic legic

The Piazza DEgr‘EE: temperature as a function of time

The Piazza Degres evaluates the waration of tha temperature as & funchon of
tima, sxpressing the value in a quantitatvve form, whereas the mateorclogical
raparts of imday based on minima and maxima ang indicative anly, nat reflechng
the real heating and cocling degres days. The mathematics (based an the
insfantareols area mesuling from the prodect temperature times tima’)
demansiratas that the Piazza Degree is a dervatien of CGelsivs and Fahranhaeit
degreas and its application is relatively simple; dedicated softeare develops
the product temperature-ime. Recorded expermental data have proven the
validity of the system in daily meteamiegical reparts, n extended paricds and in
farecasling based on differentals

, The Piazza Degres nterpretation is an innovative conoept in metrology,

Author's Contact Information; Patre Pazza (e and Vincent (aghf) at Epcod,
Pietro Piazza, BE. Disney World, Orlando, Flonda, presenting one af
e Ulian Trail ther imventions sponsared by the US. Pstent Office,
Palm Coast, FL 321054

plarreBpiazzadegres com

INTRODUCTION

The Plazza Degrea |8 & system b measure the temperature as 8 funchion of time; that & a form of quantiative heat, rather than minima
and maxma of daily weather reparts which is enly indicative. A gysbem that regresents & guanbtative form that ks related bo anarea on a
Cartasian diagram, nat o @ poind, by developing the product femperatre-fime fdegree fimmas timra). Temperature, being an indicabon
of heat, has no direct comelabion with the quantity of it. Factor tima is mukiplied by the temperature which determings an area betwaan
the cunve of tha tamparature and the a:is X in analytic geometry,

The Piazza Degres & similar to Celsivs and Fahrenhait, since it i a denvation, hewavar it incorporates within itsalf the dimansicn of
time, assuming a different value in accordanca with a salected interdal and penod of Bima. VWhen the temparature is muliplied by a
cerian pancd of ime, i results in duration of time, which may be sustained at that keve| for the peniod considerad,. The temparatume-liime
concapt has an instantaneaus value, refering to an intarval apgroaching O {-zero-). Thee are many intarvals in a selected pariod, as
many as can be selecied

The medearolagical reports of loday are based on minima and maxima aver a 24 hour perod, with no consideration of the variafions
veithin these imits, s assumed thal the maximum temperafure at a cedain how s indicative of the quantEative heat, whether il was
*heat ar cald”, withaut evaluating the duration of the femperature, | is well knawn in Kinematics that velocily is the derivalive of dislance
vith respect to time. Since the velociEy is the increment of the distance in the wnit of ime, therefore we can define the Plarra Doegres
as the valocity of e lemperaiure, being the derivative of ihe femperature with respect ba Bime

This paramedric concepd could be continwed in the e cond dervative fram which can be oblained the acoeleration of the Plarz Degroe
resulling in a rale of increments when bva of mone peniods are considerad, this would lkad o a guantialive evaluation of wealher at
varous apatial ecales. In synihesis, he Emperature, &8 we have interprebed i, has fumed inlo a dynamic dmension. The mathemalics
applied bo the aystem lEmperature-time S relatively simple: a computerized aofbware algorthm can be designed 1o obiain in real lime
line gquantilative dala related 1o eslecled periods, from an infinilegimel Traction bo years, with greabar accuracy in guanbitalive value and
ils ineremenlal vanalions.
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The Prazza Degree: Temperature as a function of time

CONCEPTION

The idea of degrea-tima, the product of degres tmes time, is the anakiic geametrical expression of the femperature a5 & fanclion
of time, from which derves the Plazza Dagres. Ky brother Vincent and | began to record hourly air temperature in 15589 In Prosgest,
2T and in 2000 In Flagler Beach-Palm Coast, FL a5 well as in Rome, Rak. The results were surprising, because many times the dally
maxima from the thrae stations ware eimilar, even egual. Hewsewer the Falm Coast maximum of 22°C (71 5°F) was reached at an eary
Feawr, anound 2:00 am and stayad at thie level with small variations Inie labe aftemoon, while, n Rome, the maxmum dally lemperature
wis achigved around 1:00 pm, remaining not longer than one hour 8t this leval,

I hawa writtan about this thearetic system by staring with the notion of positve or negative increments, considered as symonymous
ta tha darivative and ulilizing examples that the majery of people inluitively understands. The example; velocity and space, Space
representing a funciion of time, space infended as a distance. | amphasize, apropos, the fact that thers is na science that canmat
find its origin in simpla matiers, no matier kow high a science s considerad, i is sufficient to @nvision in & smple manner (o clearly
understand tham.

Tha value of & variable can be definite or indefimite: for eampls, if we say thal today the maximum emperature has bean 20°C (B2°F)
and the minimum 10°C (30°F], we do ned know if it refers o a determined fime: conseguently it does not represent a senes of value in
differen pairis between those o exdreme values, i is then a varable of an indefinie value. However, if all the instanfanecus values
of the temperaiue are measued and ane represented with only ane value, then fhe variable would be defieite, The quaniifative value
of kemperafure is constituled by all the values of y through the inbzrvals of & definite pericd, & funclian is & value; there is nathing ather
than the idea of dependency, The following defines a funclion

1. A function is an entity; fe termperaliune is an andify
2, A funclion is a variable endity; the fampearadune 15 8 vaniable enfif)y
3. A function depends on another entily; the femparsture depends on soifar andily, on tims.

Therefone, indicating wilh y the lemperature and x the me, then y is 8 funchion of «

¥ =T (%) The graphic represantation of this funclion ¥ i shown in figure 1:

The lines drawn paralel to 0X and O, intersect at points &, B, G, L; the Ine {4 that passes throwugh these points represents graphicaly
the function of the temparature, This line OL is called the diagram of the funciion of the temperature; in our case the diagram is
a straight line, in ardar {o faciitata the interpretation and understanding, This diagram is considered a definfte function bacause it
reprasants a saries of valees in different poinds of its path, whareas the diagram of minima and maxima is a disconfimeows function,
bacause from a minimum valee jumps o a maximem, In mathematics and n algebm w8 measure dimensional enbkies, wheraas in
analysis we measume the variaticns of these dmensional entities, we measure ther increments, positve or negative; the dea of the
differartial and intagral calculus is to calculate the incremants of vanations, In our shudy on the temperature funchion, we achualy

measJre its incramant, that is, we calculate its denvabve, and by knowing the incremant wa can find tha funclicn thai parmits us o
cakulabe the area,

Refering fo figure 1, the area of ihe frangle 0-L-M is egual 1a:
Areay 1, =[10+12)12]- 12=72"'c = 129.6°"F
This 1I'EIPQ|E' B divided mbo 12 interval howrs, howayear if we divide In intervals cose 1nﬂ1-znm—}. we would cilain a numbsar I'HI]I'HEEHI]HI;
the temperature-time with greater accuracy; at this point the result |s instantanacusly the dervative of the temparature with respect to

time, whare the temperature in degrees is the function and tme is the variable. Dividing the area of 724G (12006°1F) by the number
of inervals of the selected period of 12 hours, we obtain the Plazza Degres:

Piazza Degree “P(C) = T2°1C 1 12 hr = 6*P(C) = 42.8°P(F)
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MATHEMATICS

Im figure 1, the area beteean 0:00 and 1:00 i liméad by the segments 04-1 -1, & tiangks having base 01, halght 14 and hypobanuss
M oA
| Areaw (b= h)/2
im our specific case, we cansider il a Erapezum having as base the 2 ordirabes yand x as height
Area = [{yyq * Yol 1 2] * %y gy

The area of tha 18t kour, from 000 to 1:00 &

Areag o = [(0+1)/ 2]« 1= 0.5 = 0.0

Dividing tha Ag, 4 by the numbar of mbarvals, in this case squal fo 1, we cbtain;
Piazza Degree = Areag 4 { 1, =0.5 /1 =0.5P[C) = 32.9°P(F)
Considering now the 2nd hour, from 1:00 e 2000, tha area is:
Area, o = [(142) /2]« 1= 1.5 C m 2.7
T this area Area { o we acd tha precedant area Araag, ¢, the result is:
Aya=15+05=2"1c =36
Dividing the area Ay, by the number of intervals 2, we obtain the Piazza Degree:
"P = Aredy g 2, = 2!2=1°P(C)=33.8°P(F)
Tha processing unit calculates the area of an interval and sums it to the pracedent ore and then divides the sum by the number of

inkarvals in tha pariod, The mumber cbiained is the Plazza Oegree, “P foliowed by a () for Calsus, ar by {F], for Fahranbait, The
applicative farmula:

[[yg + yq) I 2h* xq 0] + [lYq * ¥o) 12} Xg 4]+ oo * [{¥pyq + ¥} T 2] Xy )]

(1)
[xq0h + (%z.q) * - * (¥ gyl

where ) is ihe iemperature and x is the inberval of time,

The inferdal ¥ is equal bo ane, is constant in the peried, reducing it ba infinitesimal values, when x is approaching O [=»ero-), then g
o represents the area, because if we consider (he diagram femparafire=iime as (he primitive of integral curve, then y tolalizes the area
af the derivative bebtseen the inlervals yyand ya
j yd, =¥:-Y¥4

The result i then “an integral defined betwean 2 |imis”, bacause integration of a denvative I8 a maans for measwring an area babwaen
Z limits; we can calculabe the area between 2 intervals with intagration. By substiuting the vaniouws mambers of e equation and dividing
the differantial firz — y1) by 2, we obilain the Flazza Degree at yg

°Py.a= Py + [lys - ¥4) | 2] = Piazza Degree (2) continued on page 4
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MATHEMATICS - continued frem page 3

The Flazza Degres |5 an inslantanegus value at the and of gach Interdal; the genaral formula &:

Pn=Ppat Wn=Ynad/2] (3}
Wie can reburn o the area of the dagram by mulliplying the Piazza Degres by the number of inerals:

Area, =P, N (4

o] Vhere Areag.y Is he ares from beginning o end of the pericd consderad, N 15 the number of intervals. Referring to figure 2, the area
of rectangle 0-A-B-C |z equivalent 1o the araa of riangle 0-L-M shown on figure 1; dividing the area by thie number of intervales we sotain
the Plazza Degres:

*PIC) = Area | no. intervals = 728112 he ™ B'P(C) = 42 .8"P{F) (5)
Segrment AB parallel lo 0% axis is the quantitative concept:
AB = 8°P{C) = 42.8°P(F} (6}
In figure 2, all values of y, Fom ypio ¥y g, are equal o 8°P{C) = 4Z8°P(F).
. I. Rﬂh”lﬂg 13} Tmllﬂ'-." Ja, b, ¢, d), thare ana 4 -:Ilagrarn:a AT

{a): is the diagram of figure 1

(b} s the diagram of figure 2

{c): is a disgram having the same value of minimem and mazimum of (a), bt the anea of
quadrangular polygon 0-A-B-0 (982 = 172.8°F] is larger than the area of triangle O-L-M
of {a] (T2°IC = 129.6°F) due to a faster lemperature rise.

{di; is the diagram of Piazza Degres related to {c); segment AB is the quantitative concepk,
The incremant is 33.3% with respect to {b).

Im figure 4(a) ara shavn the temperatume dagrams of 3 gecgraphic aneaas:

curve a - Palm Coast, FL [USA)
curve B - Hame, [taly
curve ¢ - Progpedt, CT [LISA)

Calculating ther areas

Area , = 408°HC) = 734.4°F)
Area = 336°Y(C) = 604.8°Y(F)
Area . = 264°YC) = 475.2°YF)

Area & has more quaniiative degres-lime than b by 21 4%, with respect 1o & S4.5%. In Rgure 4[b) are represented the values of those
areas expressed in Piazzs Degres: g

y,=Area /24, = «mﬂf[cn 24, =17°P(C) = 62.6°P(F)

¥g = Area | 24 - = 336°YC) I 24 - = 14°P(C) = 5T.2°P(F)
¥ = Area :24," mrt:{:}fzah = 11°P(C} = 51.8 °P{F)

| Aterperstire dagram that Vineenl and | recorded in Prospeet, CT is shown in figure S(8); by summing algebraically he 3 aneas lormed
by the tamparature trace, we ootain:

[-Area g, g) + (Area g o o)+ (-Area p g o)l = 444C) = 79.2°4F)
°P = Area -44°YC) | 24 | = -1 83°P(C) = 28.7°P(F)
¥ The Fiazra Degree is negatiie in figure B(b), even though its markimum exceeded 0°C (32°F) far 10 hows The Pazza Degree shauld

=l be specified with & sublifle in refalion fo! 24 hows wigh *P, or with *Pay, in parenthesis {C) for Celsius, (F) for Fahrenhei,
ather periods: wik for week, o for month, Jmo for imester, e for year, 2pr for 2 years

"Puk: “Pmo “Pamo: "Femo: “Pyr "Payr. and soon:

Data arganized by 8 central proceseing unit can be extracied and reprocessed in accordance to a specilic Input. Vanous formats can
b used, those related to abeolute temperatures Kelvin or Rankine,
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GLOSSARY

A

Cartesian diagram: Caresius, Latinized Term of Rend Descates [1586-1650), French mathematician and philosopher, developed
the analylic geamelry, allowing the reduction of geamelns problems inlo algebrai: eguations

SEFET

Kinematles: study of the mation of bodies withaut reference o the forces causing the mation or the mass of the bodies

Velocity: is the lime rabe of change of displacement, v = dsidi,

Accalarathen: is the ime rate of change of velocity, that s the increment variation of velechy, therefore the second dervative with '
reapact bo disglacemant (space), 8 = dwidt = d2sidi2.

O

1 Metrology: the study af measwrement in absirac,

ﬁ Latitude: Pakn Coast, FL 2830 - Rodme, [taly 41°50° = Proapect, CT 41°30°

iGoogls lsgi) iGcaghs lsgi) s M py

Egl'.'ﬂ- - 3 L i 2 =

i -1
|

| APPLICATIONS

2

4 The Piazza Degree finds is crigin in the intempretation of weather temperature data, expressad in 3 quaniitabive degree-time form,

(4 & quantitative resolation i place of an indicative resoltion, Ferecasting the vanation of the temperatura in & quantitaties form §

- by integrating the pariods, whare each paricd is considerad a wnit. & diagrmmmatic projection of the tendency of tha accelaration of §
4§ the Fiazza Oegres represends the yelochly” of the femperafure. It indicatas tha instantanaous velacity at each pont of &5 majectory |

] and the relative accelaration, which is the secand cerivative &
E fmang the many applications, are the ones related jo waler sysbems reguiring data for gquantitative evaluation. COn a large scale the =
-’3 Piazza Degree can be used in the field of load forecasting. Al a local kevel the Piazza Degres may allow management of systems and

equipments for healing and coaling with greater efficiency, providing benefits nat anly in the aspect of economy but alsa in the impac
on the environment. Another aspect is the cne related te agriculiure, for praductiviEy and quality, paricularly for cullivations requiring i
specific freatmenis, Applications to medicine are o be sfudied in different directions; a guaniitative form may lead ba new honzans

'-'_‘ In conclusion, the Pazza Degree s a leap forward in the interpretation of air temperature. | is a theorstical- practical sysbem used in place

of the minima and maxima observations that we are accusiomed (o, The concepl ismperatiire-tinne is an nrovation n mebelogy, the §f
Piazza Degree will evantually crdinale, conceplualy, the valies of the lemperalune, 4

i o, i . e T - R ~ : 1 i

R&D

A ayetam with &5 dewvicas for recerding temparature at precatermined regular Intercale and to periorm calculations for determining the

temperature-time and the Fliazza Degrea, has bean studied in a schematic fom including structure of instrumeniation. Data organzed
try & caniral processing unit can be easily extracied and reprocessad in accordanca o a specilic nput. Vanous formats can ba used.

The RA&D deparment layout is designed far developing exparimental prototypes leadng to manufaciurs funcioning units, ncluding the
technical stalf and supporting persennal.

Copvright © 3008 by Pretro Piazza | TXu 1-5373-832 | Ttalan Patent 000339874 | Designed by LTCstudi, com



The Piazza Degree: Temperature as a function of time

AUTHOR

Pielre Piazza, also known a8 Piero, or Peler Piazza, is & retired Professional Engineer gFCanin
studied engineering In taly and in LS4 o
Farmear membsr of the CT Society of FE., Matienal Soclety of PE., and The Amenican 5

U5 and Itallan Patents. Y
His apirtual sense of creativity leads him e Aounish in the spactrum of intallschual knoede '-'ll'ﬂ f
Iiterature and philosaphy. il

He is the author of:

The Piazza Degree: Temperature as a function of time - Engish.
Roulette and Craps in Mathematics and in Life - Eaglis ﬂ i
ThuArtﬂSht-I_l-hwt::mhaﬂhhj-h'fmrEmf:mT'a

Aulhor's Contat InfSmnation: . additional works will ba published in the near futura. : :
Pigtra Piazza, PE. .

&3 Ullian Tral

Palm Coast, FL 32164

=

o

The following works The Roulette
Fiazza Degres and Craps The &rt of State

are available by
: Temperaiure as a : sl
contacting the function of time " ;‘::';:"Eﬁf* (How o create a State)

author directly

English snd itaian Enghzh and Italisn irakan
(TXw 1-57.5-852) (TXY 1-588-677) (Engish in Dec 2005)

... addilional warks will be available in ihe near fulure.

Copvright € 2008 by Pretro Piazza | TXu 1-5373-832 | Ttalan Patent 000339874 | Designed by LTCstud, com





