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Abstract

This project is design and development of temperature difference between the
displacer cylinder and power cylinder of the stirling engine type gamma. Developing
about materials to make parts of stirling engine. Parts of stirling made from glass
brass stainless and aluminium. The test of the development temperature difference
between the displacer cylinder and power cylinder and use SelidWorks program for
analysis and. testing. The analysis has ‘three  sections. Thermal conductivity- of
material, analysis air flow inlet cylinder, analysis mechanical. The analysis thermal
conductivity result with SolidWorks program. Thermal  conductivity of materials
difference low temperature more than the same kind materials. The result difference
temperature is 14°C. analysis air flow inlet result of temperature difference between
the displacer cylinder and power cylinder compare generation one and three. Which
generation one have difference temperature 70.85°C and generation three have
difference temperature 59.37°C few temperature difference when compare new
develop have difference temperature 118.8°C. Out of result more temperature high
efficient thermal high be good for stirling engine which used principles temperature
difference. The analysis mechanical SolidWorks program want force push displacer

piston use force pushes 0.1N.

Keywords : Thermal conductivity, Stirling engine type gamma, Difference temperature
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2. VOSATBILTY

rJ n wefniini: thaodng

P v wmnnfissemedn

SUT 2.6 uansimmevamedaiinsarniusEuuNIVIY
vedn 7 Wevuaesluudvauss WhnavasusiuiUsTersiRnaIngamyulud
wnusadutiinunnnes fguil 2.6 wavsrmmnduiuduesaumsuemein fie
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NnngMaAdeuted 2 vesthfudmiunsmyuszlfaunisvemesalvl fe
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T S N iR R 1 O, MR,
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AR Bl &~ /). (2.13)
drt

3. 97U (Work)

1U(Work) vuefis wafiifiaainuse F nsziseiaguarinluingliuindeudlula

o L ﬂl

seuev x  ussdidnifureguuasiiusteemsfegluiim@ediulufe diW = Fdx

faguil 2.7 axlen W = T o Al RS AR S < (2.18)

B

JUA 2.7 uamenisiingu

$uvauwan (Shaft Work, W.,)



i F fenasiiaediliifnusede (2, Torque) 7ilA1AR wazyinlvimamyuslg

a

AUIEITOU N (RPM) faguil 2.8 uveawanaymlansil

NNAUN15(2.12)

r= FraF ==
s
Skt R e SR e s S s (2.15)
W, = Fx = [1}(2;”) Sty i Rk R G (2.16)
! &

"
‘@0
r = F . rsif90_ Y e r=F-rsin@ r=0
‘g‘d‘i?i 2.8 1uvRUwWa" (Shaft Work)
wazasIMAIE P, Amaldiaanaunis
P, = Ef;—"— =-lye=lra
B RN W NN @ /... (2.17)
ril 60 60

2.1.2 NGNNIDUNNAATERNT
ngﬁaﬁwﬁwaaqmwamam% (First law of thermodynamics)

= 1

wisewluszuvgaimwasandniden sxiifn sauwinduaue anufeuiiiintufe
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ngdefidesvesgammanans (Second law of thermodynamics)

unéngrufildanmsvaasueniniiudululiildiasahaaiesinsaudouttanuise
wisumueusiomaluifunuld due “Lifiniesinsanuioulafiiussansainiu
100%” Hiduituesiesuienilweingdofiaosvesgaumamans il “lifiszuulad
aunsanAsuanmruuuining Tnedsenufousnundadimiuieuiigumgiinduduudsu
audeuiomaluifiununa” Medursilidondt “Engine statement” vasngdiaiiaes ngde
fandlaldtaudafungdefinds dudedautidnlung defindsarufeudiszuuldsuens
Wasuundsnunals anulafifimseyindvesndn ngfefiresislilfiiunannngdod
wils udiudnnguilsvessssundiiuensenu ngdefindayafensliaymeluwients
Wasuguvemdinu uingteddesidesifindenisliesnsasuguvemdsnu luns
Answiiseweunieienuiduluiiteiindn wlddosuednsunilsdmiunglofiaea
veasguvmamans anufeulnainfiviauninludriiBunda Lisinsiuadu uiedaai
mufutihiermnuieunndiidundrluinfeunitlaedudesnisndsunanionuain
meuen Fananlii “biflszuunslafiensadeiumuieundidunialugiidey
mivdenuiedld” axi3unfebuiuiiil “Refrigerator staterent” voIngiaiiaes
wulnst (Entropy)

woulns? udiunuiliaaaludiusudoy Oisorden) wagvhanudle fusi
Tagfin1sanann Infinitesimal isothermal expansion ¥8sMggeund Was liauiou do
wrife uddedlifeeuilneiigumytine Lf";immnwﬁmumaiwaqﬁwqmuﬂﬁﬁuﬁu_
gaumpivindy nésnuneludednnelunszuaums Jsothermal 4 dafuannndedinis
U dW idlaefnengwiniumindey do Mdald thife

dQ = —dW.= Pdv_- %”drf ........ (2.19)

- dV
130 i L‘Q ......... (2.20)
V mRT

feseiimnuliidussiounniy wiwniiiuenen Wesnnluanafdundouiily
Vnasinnni uariivhumisitliviueunniu dfusenslégnsnswdsueesiunas
av 1V Jusriansiviuvesrnulidussdould sarnnaunistreduilesansuuysiy
fludiuu dQ /7 lwdgydnual S unueulnsUvesszuy warlidoruveseulnsdviua
Wy 9 (Infinitesimal ~ entropy)  dS dmiunszurumsuuuiunduliian 9 (Infinitesimal
reversible process) ‘ﬁqm%{]ﬁﬁugiﬂi Tandu

dQ
A =ales - s o o e e :
= (2.21)
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thilanusoudsuna Q Tawnluluyae Reversible isothermal process igaumgiiduysel T

Y

wulnsUvessvuvavivdsulunady AS =S, - S fail

S ek s < % ........ (2.22)
fraasogluiiBumeussdy Tuianafinsindouiidntes Weldmiuieu @ Tituiiy
wililuanadimsindeuiinniuuazemliifussdeuiiinntu widamsfeusgudfud
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deuiien vasmswasuveneulnst Weglugtdhludwiyu nsvvunsuuuiunduldle o
desruuiinmadsuninannizdisu T uanizanie Tidinsyuiumstuas sy
Isothermal vi3alaifinm Wusasdunauvasnszuunswatuane vinmmseutes 9
dQ axgrldvinlulussuuiigampiduysel T nndusinasaulagnsduiinsmdasdiu
dQ/T dmsusisnszuiums ald

2
do
A8 N
K N

aliavesnsduiingm 1 uag 2 vnofvannyGEusuavaaing audy

- ulnstduiiarnaldifussisvvesseuy fanniclaannsnils fuaedeaiistuiy
anzdaytuessruy lidufuanyluefin

- iloszuudsurnanmyBusudalioulns? S, lustannazgaiededieulngd S, ns
Wasuveseulysiie. AS =8, -5, Flitufudumeiflfluniswdsuanie thifie AS av
whindmiuynidumeiennnszuunisildlumsiwdsusinanizi 1 lugaan1ed 2

wulnsdiungiefiaes (Entropy and the second law)

L 4
=

wazaiu1snliAteduisdndunisdimsuandanasilaserdaioulnsUlaaad
“ oo o v a a = a oo f P o 1
nszvumItAavulsedlusssunid wifedulufiameivhbieulnsUsuvesszuuliaia
< id oo T | = v v
wisluiiavuwiniy” Suneredisulieglugaunislaiy

Pl | e N S R e R SN (2.24)
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2.1.3 Iansaimasas (Stirling Cycle) lumsgaunf
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= 0 =i 1
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U

g LE

fpdnsawesas Fallenaunndeinieiesinsdununely deluil
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nsEUaNgU
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Fudrufindoudidesiiinawn UsEaBn MmN UreuAtess uAaL1s oA uInlE N
weunm P-v Uinasmigluladeseusaunsasuandldlaglivanmamimaeluesgunss
snadia lnoiduduagmmnsomaanuduresssuuiiiofinsfmunases3inns (V) uia
¥931% (m) warAtgamail (7) - AIANTY P vesszuvazgannsadwnlinnguifely
gruAdgauandlfifsannis

L AP he(225)
anuiurauseumramsadmalssiesegneliioulvosaufisnssd
1) Lifinsgapdoanudulunisuaniasuaudeusaglifinuuand sua ey
melu

=

2) 1un'szmuﬂ'1'sﬁué'muazmwmaﬁaa}xﬁaqﬂ.ﬁﬂﬁumnﬂ’ﬁm?ﬁauwawaqqm‘wqu

3) Goulvlunshourasiedussdendoududeulerielugrnaimndesd
msffunduiiauysaiiuy ;

4) nmsvereivestinasmeszaesinisasivesgungilunisvereivesing (7))
wazgamiilumstudnmvesie (7,) sewinseuigins

5) gamgilumsiunduvesfreszdoadumiodesswitsgamgiilunisvnsivesine
(T,) wazgamigiilun1stvdndvesing (7,.)

6) Usumsven1svee (V) wardsumsvesnsiven (V) wAsundainy
aunsiulAsuuule

Tpdnsawmesddugaunirdsznauienssuiunsmigumnamaniiiuansnaiy

4 AS¥UIUNS Ap Isothermal 2 NTEUIUATT WAL Isometric 2 NTLUIUNTT BINTLUIUNS
Tuipdnsildernmeduarsinarsuaznnnszurunsesunszviunisideunduls

(reversible process) ﬁ'ﬂgﬂﬁ 29
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NNFUT 2.1 Wadhwnieseiednszuumsimun 4 nssuiumshe
o .
AS¥UIUNTIIN 1-2: Isothermal compression process
NSEUIUNTTA 2-3: Isometric heating process
NSEUIUNTA 3-4: Isothermal expansion process

o g :
NSLUIUNIIN 4-1: Isometric cooling process

>~

U 29 Wwumw P-V, T-S sesiginsawmesatlugauad (ideat stirling cycle)

aunsildRTsanns i flusaen seuaunsdld
anaRvesievihliAnnulumguvmerand
- filwinesvesfefieglunszusnguasi Weliugamaiivesfng Aauduves
Frganiaiy
- fliirrusurasiiefieglunsyuenguasit iWenagnguliuiinmslunsyuengu
anas grumginesfneasindy

aluszuunndn (Work in Compressible System)

oW, , = Fds = PAds

2
W, = | PdV = Areaon P - V diagram
= PdV B l[ s

§

JU7 2.10 snluszuuiinedala



uluszuunadn (Work in Compressible System) Luduiiinainnsiadouivy

avwosgngulunszuenguazliaunishugui 2.10

~
=

L G G TR (2.26)
1
mulussuunadafifinszuiunisgamalinfivesasiinaralufiwgeund Ae
. £
BlsdBr =€ o= o ka o

W, = TPdV ?%dV = Cln[Vz}

12
| 1

. V.
W, = PV, 1n[—2} ........ (2.28)
41
Pnmauneluresingds
5,
U==Wel 28— N\ (2.29)

dle U e wasumetuvesihe lumisega ()
N #8 uauliianavesiy
k, @0 maiivediuadinuy lumbegadewadu((1/ K)
T fe gampil lumeipadu(K)
AS¥UIUNISA 3:4: Isothermal expansion
anuouiisluszming lsothermal Expansion Migaumniingit 7,
O, = NkT, ln[%—'—} 403 @ [).. (2.30)

3
dle 0, fa Binmmiudouiiiuiu Tumizega ()
7, fo samgilumswsinveding lumineiaeiu (K)

v, duduludu ¥, dediinasyesmsvets (V) Tumhsgnuiafiuns (m’)
nszUumsi 1-2: ansfeuanadlusenidafvensyusnguiignmaiing 7.

-0, = NkT, h{ﬂj ........ (2.31)
4
e Q. fe Usnumnudeuitanas lumiiega ()
7. fo gaungiilunstudndmesine lumhamaiu (K)

v, anadluilu 7, Ae Vneswvesmstude (V) Tumbegnuiadiung (n)
mudournnszunmsRunduld Tusewinanssuauns sothermal expansion ANSaUT
HunauRe

QE = [PdV

E
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G TP e (2:32)

Tusgninenseuiums Isochoric heating Azl
Opea = nC,(I; -T¢) ez ag)

=

dle C, AeAvsiasasiveuia Weiimslmuiousn 7, - 7, duunasiuves

AuToufe
Qua = BC (T —T)+oRE WMV V) L (2.34)
AUszaninmwesindng ssansafuaunsAnssdvenmeesiginsamesalasail
B (RO T~ o s el (2.35)

FamUsEanSnmananiladisuwindulseansninansly

Uszansninasludaniy

ﬂcamo! = 1 ™~ (TC /Tﬁ) ........ (236)
Asyavsnmusasietsunammesadunsiifiihuildiu Resenerator axdingsd
ﬂs.rirlr‘ng - 1 = (TC / 71[-,) ........ (237)

= a =
2.2 UAYUATDIEUAHIABTAY

A - Piston D - Compression space
B - Displacer E - Regenerator
C - Expansion space F - Hot side heat exchanger
‘ G - Cold side heat exchanger

(Alpha)

JUA 2.11 esdusznauuazalinnIesuRdnesas

- & ' ' - 1 « - et '
NgUR 2.11 wansesrusznauludiusmequaraiainiounamaiae fauteendy
aia Aa danh Ll uazunuan AlinsdnSesanguilunnsneiu uadnuaynieg

willouiy fad
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2.2.1 w3nsudanaiasiindan (Stirling engine type Alpha)

Usznausie aesgngulunsruenguuenuasiinisiniieslasfidnuue duuny
wwudne fsdesanguintseenifugnguieunargnguibu gngumandiinisindeudly
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angusiau Magun 2.4
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ISV A QﬂQUhHUUUaﬂa'ﬁ A NISUAUMIN 2 @15 NUNANITVEIUHT

[l -1 s [ v a q‘ ' M
Pnadrudulydidiusoutazasyinaiuasisy sonuatsinanguiouliindaniieanunun

Jouuarvenedn NSLUBNGY

v i

nszuIumMsh 4 gnguieuiudniilosainuss

L]

nIzuIUMSH 3 gngueuveneiiitlvgngu | T
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