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OZET 3. DENEYSEL VERI SETININ OZETI

Metal eklemeli imalat (MAM) teknolojisi, 6zglin tasarimlarin Uretilmesi ve Tablo 1. Kullamlan deneysel verilerin dzeti
uretim zamaninin kisaltilmasi acisindan 6nemli avantajlara sahiptir. Bu nedenle, Input Variables Output Variables
.. . . . .1 wy Total S | T T, .. T T... ) T T,
bu teknoloji, geleneksel ydntemle Uretilemeyen kompakt ve karmasik geometrili M TOTT AP hw hwi o o Mew hwo wo
1s1 degistiricilerin Gretilmesi icin de glncel bir metottur. Sunulan bu calismada, 6 20% 2227648 597603 95259 14611 29191 100471 238414
MAM teknolojisiyle Uretilmis inovatif tasarimli kompakt 1si degistirici (CHE) nin 7o Y °9.0-649 599602 152:666  146-155  2.9-101 2487 2714
analiz ve test asamasinda bazi deneyler gerceklestirilmistir. Deney sayisinin 8 loes °7.0-646  59-8603  149-239  146-151 - 2.9-101 127495 28.2-434
artmasinin zaman ve maliyet bakimindan olusturdugu olumsuz etki gz dniine o 1837 °9.5-638  59.7-603  149-286  146-151  3.0-10.1 137-505  29.3-44.2
alinarak gerceklestirilemeyen deneylere ait sonuclari tahmin etmek icin makine 10 2490 °8.6-652 598604 149280  146-151  3.0-10.0 447514 299-45.1
ogrenmesi algoritmalari kullanilarak cesitli modeller gelistirilmistir. 1325 62.2-637  598-602  151-156  145-151  59-6.7 47.3-482  35.2-369
12 | 947 60.1-63.7 59.6-60.1 15.1-29.2 14.7-15.1 2.9-8.1 46.9-52.7 33.1-44.2
1. OZGUN CHE TASARIMI
Isi degistiriciler (Esanjorler), farkh sicakliklara sahip iki akiskan arasinda, birbiri 4. YSA MODELI
icerisinde karismalarina miuisaade etmeden isi transferinin gerceklestirildigi F o .
. . . . . . . o _I_(Wl)ll |(Bl)1| Summation Sigmoid Activation
cihazlardir. Isitma sistemlerinde, klima sistemlerinde, kimyasal proseslerde ve glc A ~ Function
. (Wl)13 1='l__sl
santrallerinde kullanilirlar. Min-Max Normalization of Inputs Variables (W))14 51 =;(Wl)”1npucl+(31)l F__;“e De-normalization of the output
Kompakt 1s1 degistiriciler ise, birim hacim basina ¢ok daha genis 1si transfer tnput, = (098 - 0.12) [ e = Tndmin_| 1 .1, M«’ R i o = O () ~ (T in) + T i
alanlari elde etmek icin 6zel geometriler ile dizayn edilmis 1s1 degistiricilerdir. t , e = [
Sekil 1'de, MAM teknolojisi ile Uretilmis 6zgin CHE'nin 3D CAD tasarimi : 4 fﬁi Wekihte:and biases values betwaen Bipytand hiden leverd
.. o . o ) ) . . . . . . . . ) . § i o / < (Wi)y (W1)a (Wi)s (W)s (Wh)s (W1)s
gorulmektedlr..Sekll 2’de, CHE'nin kesit geometrileri .verllr.nl.§t|r. Sekil 3d§ ise me T T § XA ‘/ W), 00 Gots oo% gwst oot oo
Ansys-Fluent ile yapilan hesaplamali Akiskanlar Dinamigi (CFD) analizleri NoH DIE ML Sy L Gew G oms ane
orilmektedir. - rinput2 g B T smr maw mm | ume e
goru . | ) 0012 016 0000 05 0005 O
g Weights and biases values between hidden layer1 and 2
——»input3, z Wahy Wl (Waly  (Waly  (Waly (Wl
A'A ?é (W) 0.030 -0.016  0.038 0.021 0.016 -0.007
o Wk 00 0002 ools oo o003 ool
4] (W3 )ie 0.709 0.688 0.665 0.700 -0.032 -0.055
o (Walis 0.018 -0.039 -0.006 0.043 -0.042 -0.000
(Wil 0.672 0.673 0.747 0.698 -0.025 -0.012
Yy Input5 o (B,), 0002 0002 0002 0000 -0025 -0.005

Weights and biases values between hidden layer2 and Output

(W3

(B3

Bz L : ; (Ws)m  -0.563

Input Layer (i) ~ Hidden Layer 1 (j) Hidden Layer 2 (k) | | Output Layer (m) | ms;mz :8'23:
(Ws)mse  -0.582
(Ws)ms  -0.012
(Ws)ms  0.039
(8s), 1.99

5. MLR ILE TURETILEN DENKLEMLER

T}wo i¢in Multiple linear regression ile tiiretilen denklemler

Mpyw Equations
6 Thwo = —127.231 —0.041Ty,,, +2.607Ty,,; + 1.491T,,,; — 0.937m_,,
7 Thwo = —122.217 + 2.299Ty,,; — 0.298T,,, + 2.321T,,,; — 0.891m_,,
8 Tywo = 51.819 —0.138Ty,, +0.791Ty,,; — 0.046T,,, — 2.546T,,,; — 0.988m,,,
9 Tywo = 51.137 4+ 0.043T,,, — 0.8785m,,
10 Tywo = —80.589 +0.058Ty,, +1.557Ty,,; — 0.026T,,, + 2.455T,,,; — 0.809m,,,
11 Tywo = 34.572 -0.130Ty,,, +0.155Ty,,; + 0.402T,,, + 0.538T,,,; — 0.335m,,,
12 Thwo = —2.824 —0.095T,,,, +0.768Ty,,; + 0.006T,,, + 0.997T,,,; — 1.001m,,,

T, i¢in Multiple linear regression ile tiiretilen denklemler
Mpw Equations
6 Towo = —210.856 —0.073Ty,, +3.880T,; + 1.890T,, — 2.069m,,,
7 Towo = —235.450 —0.078T},,, +3.719T},,; — 0.064T,, + 4.311T,,,; — 1.947m,,
8 Towo = 48.629 —0.255T},, +1.629T},,; — 0.106T,,, — 5.362T,,,; — 2.186m,
9 Towo = 108.634 —0.110T},, —0.758T},,; + 0.081T,,, — 0.632T,,; + 2.015m,,,
10 Towo = —211.447 40.091T},,, +2.910T},,; — 0.075T,,, + 5.458T,,,; — 1.993m,,,
11 Towo = 29.583 —0.206T},, +1.030T,,, + 0.615T,,; — 0.877m.,
12 Towo = 42.987 + 0.411T,,,; — 2.082m,,,
my,, Training Process Testing Process
R? MAE MSE  MedAE R? MAE MSE MedAE
~ 6 0936  0.192 0.06  0.144 0.938 0.199 0.061  0.164
Sekil 3: CFD Analizi Sekil 4: Uretilen CHE 4
. - 7 0941  0.200 0.05  0.180 0.942 0.219 0.061  0.209
:
8 0963  0.153 0.03  0.129 0.962 0.161 0.037  0.142
CHE’nin 1s1 transfer performansi Sekil 5’de goérilen deney dlizenegi ile test 2
edilmistir. Burada 1 numara Sicak su tanki, 2 numara PLC kontrol Unitesi ve 3 9 0927 0153 2'07 0.153 0919 0.225 0080 0.182
numara soguk su tankini ifade etmektedir. 10 0958  0.167 0.04  0.152 0959  0.165 0.040  0.145
- 1
.' ?’ ' - - . 5 11 0.896  0.218 0.10  0.128 0.797 0.370 0202  0.343
! ——— -—_! 3
= 12 0977  0.109 0.02  0.086 0.961 0.137 0.038  0.089
— ,

Bu calisma, TUBITAK 1001, 210MO070 adh proje altinda, TUBITAK
tarafindan fon destegi alinarak gerceklestirilmistir.

Sekil 5: Deney duizenegi



