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The experimental of heat providing and cooling for electric generation by peltier.
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Abstract

This article presents the experiments and analyses results ofheat providing and cooling system to increase effrciency
in electricity generation of peltier plate by providing temperature to the peltier plate. controlled the heat with electric
current to the bar Heater via solid-state relays and uses thermocouple as a temperature measurements. For controlling use
LabvIEW program together with PID Control Toolset and uses the interface card USB-600g in order to communicating
between computers and the process of heat providing to the peltier plate in the heat side. use the heat sink for cooling from
cold side of the peltier plate in order to obtain the electric power. The test results showed that the heat input which is
controlled by PID controllers using the Kp0.298 ,T4.200,Td1.050, providing heat to a single module in hot side with
temperatures of 68 degrees celsius and transferred the heat with aluminum heat sink in cold side will cost the most Seebeck
coefficient. Module position placement, double module type Ng provided the highest power
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rfl u Jn a pr lu : s u u n ?u q il t't a nt : il n a o { r ran.: 6"r g rl fi t
ttav 9

- 
,i o u ur -..- ----- rtJfr 8 r^tanoilduolnodiutulalllullu tn10{91?' 

u'lun'fi"lo

i^te
9t15'1.1Y| 2 lIr:TJtgro:fl O'tfl ?n?ilflu

Type Ko T Td

P 0.249 0 0

PI 0.224 7.000 0

PID 0.298 4.200 1.050

r{o) :
1.8157s * 1

u(')
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grJfi I nanouauo.reiod'tyqrarduriu lnro.rd'r

nrunufilo6

gild s unvgrJfi 9 ude{flanoildrJo.:r,o.:

: s u u n ? lJ n rJ q u r 4 n'rnio { ii r u n : r il fo u r o.: dr n.r u
dt4 4h d A

q:r fr "l o u a v fi 'l o 6 r ru' o rir r u o hi'd'ty q r ar dr.: d.r u I u
duriulerilduuurja.rhl ro "c luanrryfilnanrflu
rur.r.r r u u r u n') r u io u o r n g rJ rttl.i r fl d er o rJ du o.r 1r o ir

: e il ila?u ErJfi 1#6'rn ruq rfi 1o uasfi 'lod fi ni rr{.r
tfiu 1per""nt overshoot) z nJofrduqirray :s nJofrdusi
r I vAdrunrr:arrdrfr lSettling Time) il:truror SOO iurfi

ruay 600 iurfi n rurirril uiu ld.irluan rryfi lr an riu
sirn run urrrufi lodd.:fi n ?rilrfi rJ rs dufi osdr u r

n ?ilq u q il H4 fi H a nou eil o.rl, o ir: y lJun.:r qru'ld
ru ru ry drun'irnr :n'rr q ruuur fi 'lo

4.9. fl onr:nnaorrJounaruiouudun rorfi sd

TH = oantgfirfiufou CC)

vl = rr:.rri'u'h{rtrrlrrqafi l(volr)
vz = rr:.rri'u'h,lrtrrfuqafi2(volt)

VT = u:16'u'h'lfir:rru ryott;
Tcl = qonr4fid'turEu Cc)
TC2 = onpr4fidlutdu CC)

TC3 = ooruQfirilur6uao.:Iuqo r.c)
d = drfrrrj:yfinf;"fiufin

en:r{fi 3 ilanl:yrodo{ro{Iuqar6u?rluu n

flr:r{fr 4 r{nn15Teao.:aollruqauuu r

TH TCI TC2 TC3 DT d VI

40 27.20 26.65 26.55 12.80 o.0626 0.80 |

50 28.45 27.60 27.30 21.55 0.M29 1.356

60 32.45 30.1 5 30.80 27.55 0.0633 1.743

70 34.20 31.45 32.t0 35.80 0.0633 ?.267

80 36.t0 32.95 33.50 43.90 0.0629 2.761

90 37.55 33.60 34.45 52.45 0.M27 3.291

100 38.35 34.20 34.65 6r.65 0.0627 3.866

110 40.25 35.r0 36.r5 69.75 0.0627 4.375

120 42.60 37.60 37.95 77.40 0.0614 4.7 57

TH TCI TC2 TC3 VI v2

40 26.22 28.43 26.59 0.60! 0.632

50 27.t2 29.56 27.43 t.061 l.l t9

60 3t.20 32.07 30.85 r.484 |.567

70 33.1 1 33.56 32.23 2.004 2.107

EO 34.52 35.t2 33.88 2.381 2.499

90 36.03 3s.55 34.79 2.850 2.952

100 37.05 36.t3 34.99 3.462 3.640

lr0 38.55 37.24 36.56 3.753 3.879

t20 41.10 39.58 38.51 4.308 4.378
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TH TCI TC2 TC3 vl v2

40 27.t I 26.54 27.36 0.803 0.822

50 28.43 27.30 28.24 t.259 t.307

60 32.56 30.01 31.97 t.673 t.8 12

70 34.t3 3t.32 33.08 2.204 2302

80 36.21 32.s6 34.36 2.581 2.702

90 37.50 33.33 35.67 1.050 3.149

100 38.54 34.07 35.55 3.662 3.835

n0 40.32 34.98 37.59 3.953 4.005

120 42.55 37.35 39.03 4.456 4.475

et'r:l{fi 5 r{an]:ytnao{do{Iilantrril n

sn:1{fi 6 9{anl:Ylgao{do{]ueattuu .:

jsj
9r1:1.tvr 7 r{an1:fln40{fl0.: lilqarnu?ulju fl

;rJd r o rirqont 4fi d'rurduttavruasirlto{qolil Qfi

stru io u ril d'ru rE ut o I fu q a rd u r

o 1nfl a nl: Yl 9| do lJ n 1 : : U u 1 un ?1il iO U

b?'fi'r ur.iurvrarfr oi Ifl ul#rrfl I : su I0n11il gou

oqfi rfi uruuuilniu :curun?lilgoulou5::usln
il il'j r rilio 5q u:.r 6u'lv'hl r o r n Il q a t6 o r uil u n o s 1#

riru:.:6'uqr n'jtnt: rioturuluao.rlrLqattuu fl n't

Iunn (fl) nrsllfl (A) l:riu (v) 6rdrh{rlrtwt

l.o9 t.25 t.36

2 .88 t.92 r.68

3 .75 2.4 1.8

4 .65 2.65 1.72

5 .56 3 1.68

6 .51 3.21 t.63

7 .46 3.37 r.55

8 .42 3.5l 1.47

9 .39 3.64 l.4l

l0 .36 3.76 1.35

TH TCI TC2 TC3 vl v2

40 27.O3 27.34 27.44 o.9t7 0.924

50 28.24 28.34 28.29 t.347 t.4t2

60 32.J7 31.78 31.86 t.765 t.923

70 33.98 33.1 I 33.23 2.321 2.403

80 36.02 34.29 34.34 2.701 2.81 I

90 37.31 35.72 35.58 3.144 3.237

100 38.40 35.48 35.39 3.759 3.942

lr0 40.24 37.62 37.60 4.055 4.1 l3

120 42.31 39.t2 39.08 4.612 4.658

o{fr1($oriui} :TC I
90
80
70
60
50
40
30
20
10
0
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qe, - ; , A - j
rra v til n I tt:.1 a il fl 1 fl 1 1 nJ 0 ytl n 1 : sl 0 0 u n 5 il n u til 0
A/9<
irn:ryri nr:moa o{ nt: :yuran'triliourrtu Iruqn

4@
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: s u il n r : fl fi sr h'l rX r ti'u ri r dru rJ : y fi vr fi 6u fi n 1 u sir,r
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4 a o q tas?{qililQlJ 60 0.t 70 0,lf,trcrarqud vrr lf rrinnr

st.a<dAstJ^
drurJ : v dm r fr ur)nru r nfr qn ud'lo r nfiur,r o r: nr r g rJ fi t o
4 d I r ^9 d

rlJUfl r:rxuiln: ]ilfl 0{nlqililQU9]lJruu (TCI) ttav

ni r ru a oi r r r o r q anr 4 fi d'r u fo u fi'r d'r u rd u tor l ri r 1 #
e o q q , .4 9 e 4et

rnq 0 n na tutdu n: Iv't ril oa Ifl rdutJ ru Iq u u4Uliru
I UtCt'roll 0s tqnlqililQU 68 o.rfltlcuarqiad ry{tiluoafr
q_ys_ ' q | + ad d ; ^rfi rfl qntGIUu: s dnrcrtlilnuInytqn uio r: u rdnuolv

nrrfio?r.:roilry do{ Iil g od'?uriil rruil .r ov}i'rirnr:
4 h rr{ , j

f"r09r rltil1q.:n?Iruu0u
- - l s, q s e v0lnuuyt9dou tetuil0u IHaq6?fl 9i?

d'ruyrrurJfunir ld' fi qtu nqn^ ot "c narJ:rnq.jrrir
ttA

n ? r il eir u n'r u u r n fi u o y rir hi'n : v r r a 1 r,{ rt r o o a.r usi

r r: r d'urvrardu d n:rusiiu vr ru : Jo r{u fi rir rir d',r b,lrtrr

q{qo 1.8;nei

4.2. nr5fl gt{uuudtao{Rr:drsrnnarruiouunt.t:culrl

nariliourlaslil:un:ru An.vs

"@S*,"

r.i
guyt ll oFt?t{ tuearruu n

"L::gL --"n.6 0.16

;rJfi rz il'orrnlrunarruu r

"L__r#-'"'
,.6 c6

;r.Jfi t: {nrnlruqauur n

"B:3-@
,d

?rjr4 14 oa?t{ tilqd[[uu .l
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ruoo'l dr.r a n r : yt Fl d o u 0 1 fl n'l : n q a o { d.l

rirrtefrlttuuiiroo{1u1il:ttfl:lJ Ansys rnaold

rrJi u urfi uu'irtia nr 5 fl n n o lfi n rr ru q nd'o q fi ?o 1il

r[ a & 0 v d 1 u 'r : fi tJ o .t tt I v{ t o .t g r.l rr u I n r : ci t u t vl

n': r ru fo u'l d'r{r 1 o ru r n fi u 0 I n R I fl t s trdn'r hi'r# u

'ir rrrr n rflunr::silrunrrilfouorntilarfiuf
lruq a rdo rfi flrJ: g finfin rv{ nr: rirorm n rrl #o u ru r n
))
fi q n rfr o'l t't o qj ot 0it tt lt u': I :.: rl d I'l ttr^l'l : v u 1 u
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iiruu:.rd'u'ld'rurnn'irrrll I fouav 11 tlavttulJ '1

drur:orr:':riulv{rlrld'urnn'irrtuu t fouav tz
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rr.:d tfi n nr: : sl r unlu 9o u kil6 d qol
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