239011

med Tudiinnsnd lugailuguaselmsfadniviia N iaz wiia P Feeunsoriansly Heating-
Cooling Mode 1122 Generating Mode F3fiinaniinsdinsiziuazesnuunszuudmiudszynd 19
Awitadamans uazmes Tulawiling uAdswe s afomAvaiunieadnsna I iy
Motorjng Mode 110 Generating Mode Fuiumaeisdidimanmsinsziindseinsnailihdae
noufaees ihunlsegaaldlumsiinsizimes Tudiannsnd Tuga Tavhrassszuumswaalrihale
nyudraeannuiou- i ETM™ model) 1a231n312171511197U 4 Quadrants (4-Q) YDITEULNMTHAA
anufou-anubunaznan Wi uazaasasumsesnuusZULRIANUEBUARIY Characteristic operation
diagram MifiouiRvatunseenuuuszgna ldmsudmaei dimiumsnanesldesnuuuszuuiuia
Lab Scale i 141ne3 udidnnsnd Tuaa Melcor CP 1.4-127-045L waaanudou-anuduagada bith i
msnuquaamgiiuazdiowiiihdrssuumuguuuuewnden wazszuunuuunaueInaiaiIi 14
PIC16F877A

NAHANITNAABIND 1 (1) usaﬁuﬁmaﬂu%aamﬁnfﬁn@nNﬁm'lﬁlﬂ%;uuuﬂmmnmﬂﬂu
uanasvesgangidfounasdnududuivlyammuuiinssnnudou-Tifwaznqu @ Four
Quadrants Operation Diagram ¥843520uM3Inannnusou-anudutaznan i lidosuzsmdoiy
w3esdnsna il uasngud uaz (3) ﬂ'm15zmm%’ﬂusmzﬂmHgﬁﬁﬁ’m%’amm:ﬁ’m;ﬁmaq Lab Scale
IMAFuA17i9AN13M1911U8S Characteristic operation diagram Y8ITTUY Fnfuszuumsnaanimdou-

= =1 = = -
anubuuaznda Iifhdromes Tudidansnd lugasunsoldmsizvnavesnuuudiongufases 1w

239011

Thermoelectric Modules is kind of type N and type P semiconductor devices that can operate in

Heating-Cooling Mode and Generating Mode and to analysis and design for application of system using by
mathematic and thermodynamic methods, many years ago. But, it is equivalence the electrical machine that can
opé}ate in Motoring Mode and Generating Mode. Therefore, in past research was introduced analysis principle of
electrical machine using by electrical circuit theory into application for analyses of thermoelectric modules. The
aims are to modeling the generating system using by the electro-thermal model (ETMTEG model) and to analyses
in four quadrants operation diagram and until to design of the cooling system using by the characteristic
operation diagram is equivalence to design for transistor application. For experiment, to design the lap scale
system used Melcor CP 1.4-127-045L thermoelectric modules for heat-cool producing and electrical generating,
and to control the temperature and supply by analog control system and PIC16F877A embedded control system.
Form the results found that (1) the voltage thermoelectric module generated varied upon the difference
of the hot and cool temperature in accordance with the ETM™° model and theory. (2) The four quadrants
operation diagram of heat-cool producing and electrical generating system in accordance with electrical machine
and theory. And (3) the heat load value and the temperature at hot and cold side of lap scale to equal the values at
operating point of the characteristic operation diagram of system. Therefore, the heat-cool producing and
electrical generating system using by thermoelectric modules can to analysis and design by electrical circuit

theory.





