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ABSTRACT

Cardiopulmonary bypass is procedure used during a heart operation. The
procedure requires the use of the Heart-Lung Machine to maintain hemodynamics
while both the heart and lung are still arrested. Lack of blood flow while the heart
stops acting as a pump will cause myocardial ischemia. At present, cardioplegia
solution is the chemical for myocardium preservation while there is a lack of blood
flow. Practically, cardioplegia solution has to be kept constantly cold. It is found that
those devices being used currently could not accurately control the temperature
required. The main research objective of this research is to find an improved, new
device which can constantly control temperature of cardioplegia solution. In this
system, a thermoelectric module (TE module) was used as a prototype to control water
temperature. The heat exchanger system used thermoelectric modules mounted on
the wall of an aluminium plot to absorb heat from ambient water transferring
through the heat sink. This study uses 6 thermoelectric modules, type TEC1-12705,
to operate the system. The software LabVIEW was applied and used to turn on and
shut off the operation of thermoelectrics automatically by CPU processing. The digital
output has been sent through the DAQ card to control the opto-relay in order to control
thermoelectrics in different condition settings. The result reveals that water

temperature in the water chamber can be reduced from 25°C to 2°C. This optimizes
protection of the myocardium, which has a desired temperature of during 4-10°C. The

cooling power at 4-10°C is 252 - 352.8 watts and the coefficient of performance (COP)

is 0.954 -1.336. In addition, the measured data is indicated and shown as trend graphs
for user interface. Further, the electrical current leakage test was acceptable in respect
to the International Electrotechnical Commission (IEC60601-1) standard. However,
the prototype needs to be improved for clinical conditions. Further and deeper study
on heat sink is required for more efficient dissipation of heat from the hot junction that
will thus enhance performance of the thermoelectric module.

KEY WORDS : THERMOELECTRIC MODULE/ MYOCARDIUM PROTECTION/
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153 pages




Fac. of Grad. Studies, Mahidol Univ. Thesis /v

v A a v vy A o
fni@@ﬂLLUﬂlLagﬁi%ﬂﬂi@qﬂ'J‘]JﬂllQmﬁ{]u‘uﬂQslzﬂsh’iﬁ']ﬁ'ﬁgiﬁWﬂﬂﬂﬂ@QﬂaWﬂJLu@Wji%
DESIGN AND CONSTRUCTION OF A TEMPERATURE CONTROL DEVICE FOR A CARDIOPLEGIA

SOLUTION SET
59 Tnns9ss 4936181 MBBM/M
LR J.

MY (QUnIAFINIUNNI)

. a a s o wa o 7 7
ﬂﬂ!gﬂﬁillﬂWiﬁﬂ§ﬂ‘}:lTJﬂﬂ'luwu‘ﬁ ) 'ﬁqlll% 5NNa, M.Sc. g TULIUA, Ph.D. f]ﬁﬂ!ﬁiiﬂ mmgu, Ph.D. q%

8011, M.D., Ph.D.

UNANYD
"o @ 2 g = Y A o = A 1Y
ﬂ']ﬁN']ﬁﬂ‘i’i’ﬂi]‘]f\iﬂﬂ\ihﬂWiﬁl‘]ﬂﬂiﬂ\iﬁ’ﬂmm%‘ﬂﬂﬂl‘ﬂEJiJLWfJ‘l]i%ﬂUﬂﬁ&’ﬂ@\ﬁﬁﬂ'ﬂﬁuﬂa"l}ﬂﬁ

' £ :)’ @ o =2 o A Y J o
51\1ﬂTﬂ%Qﬂnguuﬁ’ﬂmmgﬂﬂﬂ‘ﬂEJWVI'N"I‘L! ‘t]\1L‘lJl!ﬁH‘l’W!ﬂ'li"U'lﬂLaf]ﬂ‘llﬂﬂﬂﬁﬁuuﬁ]‘ﬁ’ﬂi] a17aga1y

a

| = o Y A v Ane & Y o~ < =~
Cardioplegia EINQﬂuWNT‘IGIf!Wf’)‘IJﬂ‘ﬂﬂ\iﬂﬁ']ﬂlﬂﬂﬁ'ﬂﬂ G]f\?ﬁ']'iﬁﬁﬁ?f]ﬂgﬁﬂﬂﬂqmﬂﬂuwu Gl,mlmzmg@ﬂmﬂu

g

a ya o

|- Yy A o g Adqu W o y = v
il!?iﬂllﬁ?iﬂgﬂﬁl‘llﬂ‘l’jﬂ\iﬂﬁ']llL‘Lli‘)Vi'J%]ﬂchQTHE)ﬂthﬁNJ”Iiﬂﬂﬁﬂﬂwqmﬁ{]uqﬂlﬂEJ\W]fN WIYIIABDINIT

£ U a U

P

o))y

t2 A a4 A v A a
ﬂmqﬂﬂimuazmiaQm)1/1mmzfmL‘WE)miE]E)ﬂu‘ll‘mmzﬁiNmi’e)Qﬂmﬂuqmwgmlmmﬁasmﬂﬂﬂﬂm

2
A Y

v 4 9 A 9 &9y oA a @ a J e @
ndniienaly nTesdunuuiadeiuldimes ludmnasniiludimugueavgiduveuilusedmsunsy
4 v

o liensazarodniloandmdleale szuusanilasunnudeuszlfines ludimnninluga 1 TECI-
= P .;” U a a A s o Y

12705 Asnnwiousenainirlus nganIuguoungiuuueglition osvuas lsunsy LabVIEW 14

a a o a a wAa wAa o o 2 o 1

ponuuUMIAILAY iWa-a mes ludianasnuuusa Iuda 11nmsiszuranaveswos Wuas udrdamsrin

[ 4 o Iy IS IS J a a 4
DAQ card  @goonliieiimsaingulisading wa-ta mes ludmnninamlouly wanminaaes

A3

< { a
WuRgRAIUAUUKYTAITAZA18EITDANAI9IN 25 osrusaIFed agl1lDa 2 oeruwaiTod

=

UNNUVDI

U

Pl

'
=< '

] d'c! o 1 9 j‘ @ A = = = a
GINE]giu‘]f’N‘V]iJﬂ’ﬂmﬁil13?[11ﬁTWSUﬂﬂﬂ@Qﬂﬁ1lﬂuﬂ‘H’ﬂi}ﬂﬂ 4 9910 sersased laelia1dSuimnm

=

v Y
fouiitmes ludiannInawwenainiigungi 4 9910 esrmuvaifod oglusi 252-352.8  Jad uaza
4 4
duilszanfvesaussougveaunas ludannIneglugie 0.954-1.336 wenaniinansiagungidaauisn
narasdnavuazjUnsmnaaswalidldaulasunsdeyanisasinia msnagounszuda I lnasg
S ~ o o 4 ' I
TunusinIATgIuves IEC 60601-1  Fefinnwlasadsninnszuaialvaveunios og1alsiau
A4 4 Y oy a o v ° v a aa Y o = 4 o
insesdunuuiaieddeinilsulyamndeairllldaueicdunadin vazdesinsdnyunedny

9 = A A a a Y Yo o a a
HANTZ1NEANS OULLDAT U tiemudsz@nimumsszuioanudoulinumes ludianasn

153 M






