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Lampiran la

Tabel Data Termoelektrik Tunggal pada Tegangan 8 V

\ , T
[:Z::] Te[°cl| Th %] | AT K] [&q" T o [C] ‘E’:;';”‘ 1(A] | v Iv]
0 29 30 1 29 29 30 0 0
5 27 42 15 29 29 30 2.25 8
10 26 41 15 23 29 a0 225 B
15 26 41 15 23 29 30 2.25 8
20 25 41 16 27 29 30 2.25 8
25 25 41 16 27 29 30 2.25 8
30 24 41 17 25 29 30 2.25 8
a5 24 a1 17 A 29 an 225 R
40 24 41 17 25 29 30 2.25 8
45 23 41 18 25 29 30 2.25 8
50 23 41 18 24 29 30 2.25 8
55 22 41 19 24 29 30 2.25 8
(210 22 41 19 23 29 an 225 R
65 22 41 19 23 29 30 2.25 8
70 21 41 20 23 29 30 2.25 8
75 21 41 20 22 29 31 2.25 8
80 21 41 20 22 29 31 2.25 8
RS 21 a1 0 2?7 29 1 225 R
90 21 41 20 22 29 31 2.25 8
95 21 41 20 22 29 31 2.25 8
100 20 41 21 22 29 31 2.25 8
105 20 41 21 21 29 31 2.25 8
110 20 a1 21 21 29 1 225 R
115 20 40 20 20 29 31 2.25 8
120 19 40 21 20 29 31 2.25 8
125 19 40 21 20 29 31 2.25 8
130 19 40 21 13 29 31 2.25 8
135 19 Al 21 19 29 1 2.25 R
140 18 40 22 13 29 31 2.25 8
145 18 40 22 13 29 31 2.25 8
150 18 aQ 22 14 249 31 2.25 8
155 18 40 22 18 29 31 2.25 8
160 18 40 22 13 29 31 2.25 8
165 18 40 22 13 29 31 2.25 8
170 18 40 22 13 29 31 2.25 8
175 17 40 23 18 29 31 2.25 8
180 17 40 23 13 29 31 2.25 8
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Lampiran la

Tabel Data Termoelektrik Tunggal pada Tegangan 8V

Waktl || - reer| Th o) | AT K] bl 7 [°c] Tambient| a3 |y (]
[menit] [*c) - ’c
185 17 40 23 18 29 3 (225 &
190 17 40 23 17 29 31 224 8
195 17 40 23 17 29 i1 224 8
200 17 40 23 17 29 il 224 8
205 17 a0 23 17 29 11 225 8
210 17 40 23 17 29 31 [225| 8
215 17 40 23 17 29 il 225 8
220 17 a0 23 17 29 11 225 8
225 17 40 23 17 29 31 2325 8
230 17 40 23 17 29 il 225 8
735 17 an 23 17 79 31 [275| =
240 17 a0 23 17 29 1 225 8
245 17 40 23 17 29 i1 225 8
250 17 40 23 17 29 il 225 8
255 17 a0 23 16 29 11 224 B
260 17 40 23 16 29 i1 224 8
265 16 40 24 16 29 il 224 8
270 16 40 24 16 29 il 224 B
275 16 a0 24 16 29 1 224 8
280 16 40 24 16 29 i1 224 8
785 16 an 24 16 79 31 223 =
290 16 a0 24 16 29 11 223 B8
295 16 40 24 16 29 il 223 8
300 16 a0 24 16 29 31 |223| 8
305 16 a0 24 16 29 11 223 B8
310 16 40 24 16 29 il 223 8
315 16 40 24 16 29 il 223 8
320 16 40 24 16 29 il 223 8
325 16 a0 24 16 29 31 |223| 8
330 16 40 24 16 29 il 2.25 8
335 16 40 24 16 29 il 225 8
340 16 a0 24 16 29 11 225 8
345 16 40 24 16 29 11 225 8
350 16 a0 24 16 29 31 |225] 8
355 16 a0 24 16 29 11 225 8
360 16 40 24 16 29 il 225 8

69



Lampiran 1b

Tabel Hasil Perhitungan Termoelektrik Tunggal pada Tegangan 8 V

70

[ﬁ':"t‘] i [kg] “;i:m ‘9‘[21' W] | c (v/K) {w;‘:mm oaem) | zik | powr | cop | actwl | aniwl
0 0.64887 | 4196.8 0 0 0.00021 | 0.01640 | 0.00112 | 0.00247 0 0 0 0
5 0.64774 | 4173.6 a 0 0.00021 0.01627 0.00115 | 0.00247 | 12.19237| 1.90417 | 23.21629 | 35.40866
10 0.64778 | 4174.4 1 9.01360 | 0.00021 0.01630 0.00114 | 0.00247 | 12.13403 | 1.90016 | 23.05656 | 35.19059
15 0.64782 | 4175.2 Q 0 0.00021 0.01630 0.00114 | 0.00247 ( 12.13403 | 1.90016 | 23.05656 | 35.19059
20 0.64786 4176 1 9.01814 | 0.00021 | 0.01631 | 0.00114 | 0.00247]12.10491 | 1.85165 | 22.41405 | 34.51896
25 0.64789 | 4176.8 0 1] 0.00021 | 0.01631 | 0.00114 | 0.00247 | 12.10491| 1.85165 | 22.41405 | 34.51896
30 0.64793 | 4177.6 1 9.02268 | 0.00021 0.01632 0.00114 | 0.00247 | 12.07583 | 1.80284 | 21.77076 | 33.84659
35 0.64797 | 4178.4 a 0 0.00021 0.01632 0.00114 | 0.00247 | 12.07583 | 1.80284 | 21.77076 | 33.84659
40 0.64801 | 4179.2 i | 9.02723 | 0.00021 | 0.01632 | 0.00114 | 0.00247|12.07583| 1.80284 | 21.77076 | 33.84659
45 0.64805 4180 0 1] 0.00021 | 0.01634 | 0.00113 | 0.00247 | 12.04678| 1.75372 | 21.12666| 33.17344
50 0.64809 | 4180.8 1 9.03177 | 0.00021 0.01634 0.00113 | 0.00247 | 12.04678| 1.75372 | 21.12666 | 33.17344
55 0.64813 | 4181.6 a 0 0.00021 0.01635 0.00113 | 0.00247 | 12.01776| 1.70429 | 20.48175 | 32.49951
60 0.64817 | 4182.4 1 9.03631 | 0.00021 | 0.01635 | 0.00113 | 0.00247|12.01776| 1.70429 | 20.48175 | 32.49951
65 0.64821| 4183.2 0 0 0.00021 | 0.01635 | 0.00113 | 0.00247 | 12.01776| 1.70429 | 20.48175 | 32.49551
70 0.64821 | 4183.2 a 0 0.00021 0.01636 0.00113 | 0.00247 | 11.98878 | 1.65455 | 19.83601 | 31.82478
75 0.64825 4184 1 9.04086 | 0.00021 0.01636 0.00113 | 0.00247 | 11.98878 | 1.65455 | 19.83601 | 31.82478
80 0.64828 | 4184 8 1] 0 0.00021 0.01636 0.00113 | 0.00247 | 11.98878 | 1.65455 | 19.83601 | 31.82478
85 0.64828 | 4184.8 a 0 0.00021 0.01636 0.00113 | 0.00247 | 11.98878 | 1.65455 | 19.83601 | 31.82478
Q0 0.64828 | 4184.8 0 0 0.00021 | 0.01636 | 0.00113 | 0.00247 | 11.98878| 1.65455 | 19.83601 | 31.82478
a5 0.64828 | 4184.8 0 0 0.00021 | 0.01636 | 0.00113 | 0.00247 | 11.98878| 1.65455 | 19.83601 | 31.82478
100 0.64828 | 4184.8 a 0 0.00021 0.01637 0.00113 | 0.00247 [ 11.95983 | 1.60449 | 19.18941 | 31.14923
105 0.64832 | 4185.6 i | 9.04540 | 0.00021 0.01637 0.00113 | 0.00247 | 11.95983 | 1.60449 | 19.18941 | 31.14923
110 0.64836 | 4186.4 0 0 0.00021 | 0.01637 | 0.00113 | 0.00247|11.95983| 1.60449 | 19.18941 | 31.14523
115 0.64840 | 4187.2 1 9.04995 | 0.00021 | 0.01639 | 0.00112 | 0.00247|11.93091| 1.64876 | 19.67116 | 31.60207
120 0.64844 4188 Q 0 0.00021 0.01640 0.00112 | 0.00247 | 11.90202 | 1.59835 | 19.02355 | 30.92557
125 0.64844 4188 1] 0 0.00021 0.01640 0.00112 | 0.00247 | 11.90202 | 1.59835 | 19.02355 | 30.92557
130 0.64848 | 4188.8 1 9.05450 | 0.00021 | 0.01640 | 0.00112 | 0.00247|11.90202 | 1.59835 | 19.02355 | 30.92557
135 0.64852 | 4189.6 0 0 0.00021 | 0.01640 | 0.00112 | 0.00247 | 11.90202| 1.59835 | 19.02355 | 30.92557
140 0.64852 | 4189.6 0 0 0.00021 | 0.01642 | 0.00112 | 0.00247 | 11.87317| 1.54761 | 18.37504 | 30.24821
145 0.64852 | 4189.6 1] 0 0.00021 0.01642 0.00112 | 0.00247 | 11.87317| 1.54761 | 18.37504 | 30.24821
150 0.64856 | 4190.4 1 9.05904 | 0.00021 0.01642 0.00112 | 0.00247 (11.87317| 1.54761 | 18.37504 | 30.24821
155 0.64860 | 4191.2 0 0 0.00021 | 0.01642 | 0.00112 | 0.00247 | 11.87317| 1.54761 | 18.37504 | 30.24821
160 0.64860 | 4191.2 0 0 0.00021 | 0.01642 | 0.00112 | 0.00247 | 11.87317| 1.54761 | 18.37504 | 30.24821
165 0.64860 | 4191.2 a 0 0.00021 0.01642 0.00112 | 0.00247 (11.87317| 1.54761 | 18.37504 | 30.24821
170 0.64860 | 4191.2 aQ 0 0.00021 0.01642 0.00112 | 0.00247 | 11.87317| 1.54761 | 18.37504 | 30.24821
175 0.64860 | 4191.2 0 0 0.00021 | 0.01643 | 0.00111 | 0.00247 | 11.84436| 1.49654 | 17.72561 | 29.565997
130 0.64860 | 4191.2 1] 1] 0.00021 | 0.01643 | 0.00111 | 0.00247 | 11.84436| 1.49654 | 17.72561 | 29.56997




Lampiran 1b

Tabel Hasil Perhitungan Termoclektrik Tungzal pada Tegangan & W
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bl L (R 5::;' WWI | on v/ | o7 e (@em) | zkY | PIW] | cop | a W] | o [W)
135 0624860 4191.2 L] a 0.00021 | 0.01643 | C.00L11 | 0.00247 | 11.84430( 1.43534 | 17.72561 | 29.56997
13D D 6L864 4182 1 5.06359 ( 0.00021 | 0.01643 | C.O0111 | 0.00247 | 11.735931( 1.50106 | 17.62142 | 29.36072
135 062867 41928 0 0 0.00021 | 0.01643 | C.00L11 | 0.00247 | 11.73531( 1.50105 | 17.62142 | 29.36072
200 D 64ECY 41928 0 0 0.00021 | 0.01543 | C.00111 | 0.00247 | 11.73931| 1.5010& | 17.62142 | 2936072
2005 NALFET 41938 0 0 0021 | 001R13 | Conlll | 000247 | 11 .R443R | 1.49654 | 1772561 | 7956997
212 0 e2ECY 41928 0 0 0.00021 | 0.01643 | C.OOL11 | 0.00247 | 11.B4435( 1.49554 | 17.72561 | 29.56997
215 UbLidBEs 41491 H u o 0Ou021 | 00143 | CLOULLL | QU240 | 118444k 1449654 | 17 /2561 | 29 564947
220 0.6248€7 41928 a 0 0.00021 | 0.01643 | C.00111 | 0.00247 | 11.84430| 1.43554 | 17.72561 | 29.56597
225 D 648E7 41928 0 0 000021 | 0.01643 | C.OOL1L1 | 0.00247 | 11.B4436( 1.49554 | 17.72561 | 29.56997
230 062867 41928 0 a 0.00021 | 0.01643 | C.00L11 | 0.00247 | 11.B4436( 1.43554 | 17.72561 | 29.56597
235 D648E7 41928 0 J 0.00021 | 0.01643 | C.OOLLL | 0.00247 | L1.B4436( 1.19554 | 17.72561 | 29.56997
240 NALAET 41938 1] i) 0021 | 00143 | Oonlll | 000247 | 11 .R443R | 1.49654 | 1772561 | 7956997
245 0 6LE8E7 41928 L] o 0.00021 | 0.01643 | C.00111 | 0.0C247 | 11.B4436| 1.49554 | 17.72561 | 29.56557
250 062EE7 41918 [ o) 0.00021 | 0.01643 | C.OOLLL | 0.00247 | L1.B4436( 1.49554 | 17.72561 | 29.56997
255 062671 41936 1 9.06814 ( 0.00021 | 0.01543 | C.OOL11 | 0.00247 | 11.73031( 1.5010G | 17.G2142 | 29.36072
250 NAELATS 4194 .4 0 0 000021 | O01RLA | COnlll | no0247 | 11.73931 | 1.50105 | 17.A2147 | 79360072
255 062875 41344 a 0 0.00021 | 0.01644 | C.00111 | 0.00247 | 1171075 1.44323 | 16.97159 | 28.68237
210 UbLid/s 414944 u i 0ouo21 | UO0Lbedd | CLOULLIL | OO024) | 1101008 1.49923 | 16 90159 | ¥ aHAS
275 06287 413944 L] 0 0.00021 | 0.01644 | C.OO0L11 | 0.00247 | L1.71078( 1.44323 | 16.97153 | 28.68237
280 DE4E7E 41944 0 J 0.00021 | 0.01644 | C.OOL1L1 | 0.00247 | L1.71078( 1.44923 | 16.97155 | 28.68237
2585 062875 41944 0 0 0.00021 | 0.01644 | C.O0L11 | 0.00247 | 11.60645( 1.45330 | 16.8677 | 28.47415
230 D 6LE7E 41944 L] o 0.00021 | 0.01644 | C.OO0111 | 0.0C247 | 11.60645| 1.45330 | 16.8677 | 2847415
795 NALATE 41944 0 1) 00021 | O.01ARdd | Conlll | 0o0247 |11 ADRLS| 1.45330 | 168677 | 7847415
330 D6LE7E 41944 L] 0 0.00021 | 0.01644 | C.OOL1L | 0.00247 | 11.60645( 1.45330 | 16.8677 | 25.47415
205 UbLd/Es 414944 1] i 000021 | UOLledd | CLOOLL1L | Qol24) | 11.6UbdS| 145330 | 1b36S) | 2¥.4/41%
312 D6LE7S 41944 a 0 0.00021 | 0.01644 | C.0O0111 | 0.0C247 | 11.G0G4%5| 1.45330 | 1G.8677 | 2847415
315 064875 41944 0 0 0.00021 | 0.01644 | C.00111 | 000247 | 11.60645| 1.45330 ( 168677 | 2847415
320 06287 413944 L] 0 0.00021 | 0.01644 | C.OOL11 | 0.00247 | 11.600645( 1.43330 | 16.8677 | 28.47415
325 Q64878 A194.4 0 0 0.00021 | 0.01644 | C.OOL1L1 | 0.00247 | 11.60615( 1.45330 | 16.8677 | 28474115
330 062875 41944 0 0 0.00021 | 0.01644 | C.OOL11 | 0.00247 | 11.B1557( 1.44515 | 17.07525 | 28.85083
335 D6LE7E 41944 a 0 0.00021 | 0.01644 | C.O0111 | 0.00247 | 11.B1557| 1.44515 | 17.07525 | 28.85083
340 0624875 41944 0 ) 0.00021 | 0.01644 | C.OOLLL | 0.00247 | LLBL557| 1.44315 | 17.07525 | 28.85083
345 D64E7S 41944 a d 0.00021 | 0.01644 | C.00L11 | 0.0C247 | 11.B1557| 1.44515 | 17.07525 | 28.85083
350 NAHLATS 41944 1] 0 0ol | 00lRdd | Oonlll | oon2d7 | 11 R1557) 1.44515 | 17.07525 | ?R.R90H3
355 062875 41344 0 d 0.00021 | 0.01644 | C.00L11 | 0.00247 | 11.B15357( 1.445315 | 17.07525 | 28.85083
EL) Ubidss 414944 u i 000021 | UOLedd | CLOULL1L | DO024) | 1181550 144515 | 1700525 | 28 duld




Lampiran 2a

Tabel Data Termoelektrik Tunggal pada Tegangan 10V

T T
[ﬁ:::] Te(°c)| Th°c] | ATIKI| o0 | Tal®cl | 00| 111 | VIV
o 29 30 1 29 29 30 o 0
5 27 46 19 29 29 30 2.73 10
10 26 46 20 28 28 il 2.73 10
15 26 45 19 28 29 31 2.73 10
20 25 45 20 27 29 31 2.73 10
75 75 a5 20 76 209 EN| 273 10
30 25 45 20 26 29 31 2.73 10
35 24 45 21 26 28 31 2.73 10
40 24 45 21 25 24 il 2.3 10
45 24 45 21 25 29 31 2.73 10
50 23 45 22 24 29 31 2.73 10
55 23 45 22 24 29 31 2.73 10
60 23 45 22 24 29 31 2.73 10
G5 22 45 23 23 29 31 2.73 10
70 22 45 23 23 28 31 2.73 10
75 22 45 23 23 29 31 2.73 10
80 21 45 24 22 29 31 2.73 10
85 21 44 23 22 29 31 2.73 10
an 21 a4 23 22 209 11 273 10
95 21 44 23 21 28 31 274 10
100 20 44 24 21 29 31 274 10
105 20 44 24 21 29 il 2.74 10
110 20 44 24 20 28 il 2741 10
115 20 44 24 20 29 31 274 10
120 20 44 24 20 29 31 274 10
125 19 44 25 20 29 31 2.73 10
130 19 A4 25 20 29 31 2.73 10
135 19 44 25 19 29 31 2.73 10
140 19 44 25 19 28 31 2.73 10
145 19 44 25 19 29 31 2.73 10
150 19 44 25 19 29 31 274 10
155 19 A4 75 19 29 ER| 274 10
160 19 44 25 19 29 31 2741 10
165 19 44 25 18 29 31 2741 10
170 18 44 26 15 29 3l 2.74 10
175 18 44 26 18 28 31 274 10
180 18 44 26 18 29 31 274 10
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Lampiran 2a

Tabel Data Termoelektrik Tunggal pada Tegangan 10V

- T
[ﬁ Z:::] Te [°C] | Th [°C] | AT [K] "EL::';"“ T I ‘t:::"]‘“‘ LA] |V V]
185 18 44 | 26 18 29 31 274 10
190 18 | 44 | 26 18 29 31 | 274 10
195 18 | 44 | 26 18 29 30 |274| 10
200 . || || e 18 29 30 |274| 10
205 18 44 26 18 29 30 2.74 10
210 18 | 44 | 26 18 29 30 |274| 10
215 18 | 44 | 26 18 29 30 |274| 10
220 . || wdl || e 18 29 30 |274| 10
225 18 | 44 | 26 17 29 30 |274| 10
230 18 44 26 17 29 30 2.74 10
235 18 | 44 | 26 17 29 30 |274| 10
240 17 | 44 | 27 17 29 30 |274| 10
245 17 | a4 | 27 17 29 30 |274| 10
250 17 | M | 17 29 30 |274| 10
255 17 44 27 17 29 30 2.74 10
260 17 | 44 | 27 17 29 31 |274| 10
265 17 | @ | » 17 29 31 |274| 10
270 17 | W | 17 29 31 |274| 10
275 17 | a4 | 27 16 29 30 |274| 10
280 17 44 27 16 29 30 2.74 10
285 1w | @ | B 16 29 30 |274| 10
290 v | 4 | = 16 29 30 |274| 10
295 | adl || 16 29 30 |274| 10
300 17 | a4 | 2 16 29 30 |274| 10
305 17 | 44 | 27 16 29 31 |274| 10
310 | 4 | ¥ 16 29 31 |274| 10
215 17 A4 27 16 29 31 274 10
320 &7 | 44 | 16 29 31 |274| 10
325 w7 | @ | > 16 29 30 |274| 10
330 | a4 | ¥ 16 29 30 |274| 10
335 | ol || 16 29 30 |274| 10
340 17 AA 27 16 29 31 274 10
345 17 | w0 | 2 16 29 31 |274| 10
350 17 | 44 | 27 16 29 31 |274| 10
355 7 | M| 16 29 31 |274| 10
360 17 | a4 | 27 16 29 31 | 274 10
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Tzbel Hasil Perhitungan Termoelektrik Tunggal pada Tegangan 10V

74

| A
;';i'::] M, [kg] 0 jiil(] ‘[T':T' AW | o, (VK {wf:mm pluemy| z' | PLw] oop g.[w] g [w]
0.64857 | 21968 | 29 0 0.00021 | 0.01640 0.00112 | 0.00247 0 0 0 g

5 0.64774 | £1736 0 o 0.00022 | 0.01623  0.00016 | 0.00247 | 18.12168 | 1.44534 | 25.26441 44.32609
10 0.64778 | £174.4 1 |5.01360| 0.00022 | 0.01624 0.00116 | 0.00247 | 1207852 | 1.41504 | 25.50312 4367664
15 LbAFdd | 41752 ] u L0 U.U1eds LOOL1S | QD027 [ LEO359] | 1995499 | 25.0/9084 411145
5 0.64786 | 4176 1 |8.01814| 000021 | 0.01626 0.00115 | 0.00247 | 17.09234| 1.41238 | 25.41194 43.40423
2 LbaMsd | 41576 1 YOR26E | QL0021 D.U1edb DDDLLS | UoD0297 [ LAY [ 111258 | 25410194 4390424
3 0.64757 | 21784 0 o 0.00021 | 0.01626 0.00115 | 0.00247 | 17.99234| 1.41238 | 25.41194 43.40423
35 b1 | 41584 U u QL0021 DUielr DDOLYS | UDO297 [ LASa9dd | 147855 | 29, 990 4269337
40 0.64801 | £179.2 1 |8.02723| 0.00021 | 0.01627 0.00115 | 0.00247 | 17.94533 | 1.37855 | 24.74404 4269337
A5 LLbElE A1ED i u L0021 DUIelLr DDOLYS | UoD0297 [ LASIYEd | 147855 | 2. 049909 A2LeY3sr
50 0.64800 | £180.8 1 |5.03177| 0.00021 | 0.01629 0.00114 | 0.00247 | 17.90637 | 1.34451 | 24.07538 41.08174
L5 L1814 | 421816 1] o 0021 U.U1etY 00DL1A | D027 [ LAS0ESS | 139151 | 2907538 A1LRELM
60 0.64813 | £1816 0 o 0.00021 | 0.01629 0.00114 | 0.00247 | 17.90537 | 1.24451 | 24.07538 41.58174%
[-L] b1/ | 41824 1 Y.08bs1 | Qo001 0.U1E30 DUDOLLA | UoD0297 [ LASe30S | 141027 | 234065598 410693
7 0.64821 | £1832 0 0 0.00021 | 0.01630 0.00114 | 0.00247 | 17.86345 | 1.31027 | 22.40593 41.26533
5 LbI821 | 41832 L1} o L0021 DULIESD DLDOLLA | UoD0297 [ LA 8305 | 141020 | 24405590 4106934
80 0.64825 | 4184 1 |5.04086| 0.00021 | 0.01631  0.00114 | 0.00247 | 17.82058 | 1.27581 | 22.73568 4055627
L1 LbIElE | 11818 1] u L0021 UUle3d2 D0DL1A | 0D02aFs [ LA 13059 | 2421538 4099414
a0 0.64828 | £184.8 0 o 0.00021 | 0.01632  0.00114 | 0.00247 | 17.77777 | 1.30502 | 23.21538  40.00414
us b4l | 4185 6 1 H.0M540 [ uDO0u21 U.U1e32 QUDOLLA | UD0297 | LASUELS [ 140164 24.311 ALA1925
100 | D.64836| 21864 [ © o 0.00021 | 0.01624  0.00113 | 0.00247 | 17.86516 | 1.26723 | 22.63927 40.50443
105 LbNE4dE [ 41864 U u QL0021 L.U1634 DDOL1SE | UD02as [ LA 8e51E | 1.2642S | 2263927 ADEDA43
110 | D.64B840| £187.2 1 |5.04005| 000021 | 0.01634  0.00113 | 0.00247 | 17.86516 | 1.26723 | 22.63327 40.50443
115 L84 A1¥E ] u L0021 L.U1B34 D011 | UD02as [ LASES1E | 1.26/2S | 2263927 ADEDA43
120 | D.64844| 4138 0 o 0.00021 | 0.01624  0.00113 | 0.00247 | 17.86516 | 1.26723 | 2263227 40.50443
125 L1814 A1¥E 1] u 0021 UU1e3s ODL1S | 0D0297s [ LA69EIE | 123631 | 2187308 39.5b653b
130 | D.64844 | 4138 0 o 0.00021 | 0.01635 0.00112 | 0.00247 | 17.69228 | 1.23631 | 21.87308 39.56535
135 LbIEIE | 4188 8 1 Y.06450 [ QuDoo21 0.U1EdS 00011 | D027 [ LABYEIE | 123631 | 2187308 J9.56536
110 LbNEsd | 41896 ] u L0021 DULIESS 0011 | L0027 [ LA69EIH | 123631 | 2L.8730H  39.5b536
115 LbMEsd | 11896 1] u L0023 DULIEdS 0011 | D027 [ LABYEIE | 123631 | 218730 J9.kbh36
150 Lb1Esd | 11896 1] u L0021 UULEdS DDOLYLS | U029, [ LAS2214 | 1.24455 | 21.9bbbY JY.JEEE2
155 Lb1Esd | 11896 1] u L0021 UULESS DDOLYLS | UoD0297 [ LAS2214 | 1.24455 | 21.9bbbY JY.JEEE2
150 LbNEsd | 41896 i} u QL0021 .U1e3S QUDOLLSE | U027 [ LAS2214 | 1.24455 | 2196066 JY. JEEE2
1565 LbNESE [ 41904 1 Y0550 | DuDOu21 U.U1e3S QDDLLS | UD029s [ LAS2214 | 1.23455 | 219666 JY.JHEE2
170 LbaEEl | 421912 L1} o L0021 DULESS 0011 | 00029, (LA TS | 119265 | 2129426 390291
175 LbaEeElL | 4191 2 a0 u L0021 D.U1edb Q0011 | LDO2as (LA Fras | L1865 | 2129426 390241
180 LbaseEl | 41912 1] u 002y UU1E3b LODL1E | DD02as (LA S | 1L1Y/65 | 2129426 390241




Lampiran 2b

Tabeal Hasil Perhitungan Termoelektrik Tunggal paca Tegangan 10V

75

[ﬁ:‘l; P L [JI:,:I(] ﬂj:;" culWl | o, (VK {w;:mk} sigem) |z | PIwl COP . [W1 an IWI
185 0.6986 | 4191.2 0 0 0.000224 ) C.O16351 | Q.00113 | Q00247 | 17.77915( L.15766 | 31.29326 | 35.07211
140 Dbd¥bl | 414912 L1 1] L0001 | 001kse | DOULLE | 00245 | 17009015 1% 65 | 41 249406 | 4907241
195 064860 ( 4191.2 0 0 0.00021 | 0.01636 | C.O0LL3 | Q.00247 | 17.77915| 115765 | 21.29326 | 35.07241
200 064860 ( 4191.2 0 0 0.00021 | 001636 | C.00L13 | Q00247 | 17.77915 | 115765 | 21.29326 | 35.07241
ms Na4ZAN | 4191.7 f [1] 0O0021 | NOIA36A | O.ON113 | 0.o02d7 | 1777315 1L1STRS | 7179326 | 39.07241
210 064860 ( 4191.2 L 0 0.00021 | 0.01636 | C.001L13 | .00247 | 17.77915| 115765 | £1.29326 | 39.07241
215 0.64860 ( 4191.2 0 0 0.00021 | 0.01636 | C.00113 | Q.00247 | 17.77515) 115765 | 21.20326 | 35.07241
7 Na4RAND | 4191.7 1] n 000021 | NO1A36A | CO.ON113 | 000247 | 1777915 L1STAS | 2179326 | 39077241
225 D.648604 [ 4152 1 9.06358 | 0.00021 | 0.01636 | C.00L13 | 0.00247 |17.77315( 115765 | 21.29326 | 35.07241
230 064867 [ 41028 0 0 0.00021 | 0.01636 | C.OOLL3 | .00247 | 17.77315| L.15765 | 21.20326 | 35.07241
135 Dbd8b/ | 41498 1] 1] C.O0021 | OUTkSE | CLOOLLE | 0oD024s | 1700915 | L1% b5 | 41249406 | d9.0724]1
240 0.64867 [ 4192.B Q 0 0.00021 | 0.01657 | C.00113 | Q.00247 | 17.73621| 1.1€253 | 20.51895 | 3B.35516
245 D.G4867 [ 4192.B Q 0 0.00021 | 0.01657 | C.0OL13 | Q.00247 | 17.73621) 1.1€253 | 20.51895 | 3B.35516
250 Dbd8b/ | 4149.. 8 i 1] 000021 | 0U0k=7 | LDOOLLS | Oop02ds | 177421 | L1625 | AU 61EYS | 44 15516k
255 D.64867 [ 4192.8 1] 0 0.00021 | 0.01637 | C.00113 | Q.00247 | 17.73621| 1.1€253 | 20.51895 | 38.35516
260 064867 [ 41028 a 0 0.00021 | 0.01637 | C.O0L13 | O.00247 | 17.73621) 116253 | 20.51895 | 3B.35516
1b5 DbA8bY | A1Y2H 1] 1) LLOUU2L | 0067 | CLOULLE | U027 | 1473621 L1k25S | JU.B1EYS | dH3551b
70 D.64867 [ 4192.8 0 0 0.00021 | 0.01637 | C.00113 | Q.00247 | 17.73621 | 1.1€253 | 20.51895 | 3B.35516
275 064871 [ 41936 1 9.06814 | 0.00021 | 0.01657 | C.O0LL3 | C.00247 |17.73621( L.1€253 | 20.518595 | 3B.35516
30 DbdBrs | 41424 [ o 000021 | Q0TI6SS | LOOLLE | 0D02as | 177421 L1kd5S | AU B1EYS | dH 35516
185 NG4RETS | 41944 1] [1] 000021 | NOTA3T | C.ONl13 | 0.o02dy | 177321 L1253 | J0.51R95 | AR 36516
290 064875 41944 0 0 0.00021 | 0.01657 | C.00L13 | .00247 | 17.73621) 116253 | 20.51B95 | 3B.35516
295 D.64875 [ 4194.4 0 0 0.00021 | 001637 | C.OOL13 | C.00247 | 17.73621) 1.1€253 | 20.51895 | 3B.35516
300 064875 419244 ] 0 0.00021 | 0.01637 | C.00113 | OQ.00247 | 17.73621 | 1.1€:53 | 20.51895 | 38.35516
305 064875 41924 L 0 0.00021 | 0.01637 | C.00L13 | 0.00247 | 17.73621| 1.1€253 | 20.51895 | 3B.35516
310 D.64875 [ A194.4 0 0 0.00021 | 001637 | C.00113 | C.00247 | 17.73621) 116253 | 20.51895 | 3B.35516
315 NAE4RTS | d194.4 1] [1] 000021 | NOI63T | C.nll3 | 0.on2dr | 17.73R21 ) 116253 | J0.A1R95 | AR 36516
320 064875 [ 41944 0 0 0.00021 | 0.01637 | C.001L13 | Q.00247 | 17.73621) 1.1€253 | 20.51895 | 3B.35516
325 D.64875 | 4194.4 0 0 0.00021 | 001637 | C.00113 | O.00247 | 17.73521) 1.1€253 | 20.51895 | 3B.35516
330 NG4ATS | 419244 0 0 O.O0021 | NOT63T | 00113 | 00247 | 177321 | 116753 | 051895 | AR 35516
335 064875 41944 0 0 0.00021 | 0.01637 | C.00113 | O.00247 | 17.73621| 1.1€253 | 20.51895 | 38.35516
340 064875 [ 41944 0 0 0.00021 | 001637 | C.00L13 | O.00247 | 17.73621) 116253 | 20.51895 | 3B.35516
345 NAE4RTS | 41944 1 [1] 0.O0021 | NO163T | O.ONl13 | o047 | 17.73R21 | 116253 | J0.51R95 | AR 35516
350 |D64875| 41924 | 0 0 0.00021 | 0.01637 | C.00113 | 0.00247 | 17.73621| 1.16253 | 20.51895 | 38.35516
355 | De4875| 41024 | 0 0 | 000021 | 0.01637 | C.00112 | 0.00247 |17.73521 | 1.16253 | 20.51895 | 3R.35516
360 064875 | 41944 [1] 1] 000021 | 001637 | CLOOLL3 | Q00247 | 1773621 | L.16253 | 20.51895 | 3B 35516




Lampiran 3a

Tabel Data Termoelektrik Tunggal pada Tegangan 12 V

| .
[TE:::] Te[°C]| Th[°C] | AT [K] ‘;u'::';"“ T..[°C ’;’;‘:}‘”‘ 1[A] | v V]

0 29 | 30 1 29 29 36 | 0 | O

5 9 | so | 21 28 29 31 309 12
10 9 | so | 21 28 29 31 |3.09| 12
15 8 | s0 | 22 27 29 31 | 31| 12
20 28 50 22 27 29 31 3.1 12
25 8 | so | 2 27 29 31 | 31| 12
30 77 | so | 23 26 29 11 | 31| 12
35 77 | so | 23 26 29 31 | 31| 12
40 37 | 50 | 23 26 29 31 | 31| 12
45 26 50 24 26 29 31 3.1 12
50 % | so | 24 25 29 31 | 31| 12
55 % | so | 24 25 29 11 | 31| 12
60 % | 9 | x 25 29 31 | 31| 12
65 9% | | 25 29 3 | 31| 12
70 26 49 23 25 29 31 3.1 12
75 s | a9 | 24 24 29 31 | 31| 12
80 s | a9 | 24 24 29 31 | 31| 12
85 15 | a9 | 24 23 29 11 | 31| 12
90 5 | a9 | 24 23 29 31 | 31| 12
o5 25 49 24 23 29 31 3.1 12
100 5 | 49 | 24 23 29 11 | 31| 12
105 24 | a9 | 25 23 29 31 |311] 12
110 24 | a9 | 25 23 29 31 |3.11] 12
115 24 | a9 | 25 23 29 31 311 12
120 21 A9 25 23 29 31 3.11 12
125 | a9 | 25 22 29 31 |311] 12
130 2 | a9 | 25 22 29 31 |3.11] 12
135 24 | a9 | 25 22 29 31 |311] 12
14) 23 | 49 | 26 22 29 31 |3.11] 12
145 13 49 26 22 29 31 3.11 12
150 3| 49 | 26 22 29 31 311 12
155 3 | a0 | 26 21 29 11 |311] 12
160 13 | a9 | 26 21 29 31 |311] 12
165 | 49 | 28 21 29 31 311 12
170 3 | @ | 26 21 29 31 |312] 12
175 3 | @ | 2% 21 29 31 312 12
180 13 | 49 | 26 21 29 11 |312| 12
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Lampiran 3a

Tabel Data Termoelektrik Tunggal pada Tegangan 12V

Tica T
[ﬁﬁ‘] Tc °c] | Th [°C] | AT K] ["q" A ["';l " 1Al | v V]
185 23 49 26 21 29 31 3.12| 12
190 23 49 26 21 29 31 3.12| 12
195 23 49 26 21 29 31 3.12 12
200 23 49 26 21 29 31 3.12 12
205 22 49 27 21 29 31 3.12 12
210 22 49 27 20 29 31 3.12 12
215 22 49 27 20 29 i1 3.12| 12
220 22 49 27 20 29 31 3.12| 12
225 22 49 27 20 29 31 3.12 12
230 22 49 27 20 29 31 3.12 12
235 22 49 27 20 29 31 3.12 12
240 22 49 27 20 29 31 3.12 12
245 22 438 26 20 29 31 3.12| 12
250 22 48 26 20 29 31 3.12| 12
255 22 48 26 20 29 31 3.12 12
260 22 48 26 20 29 31 3.12 12
265 22 48 26 20 29 31 3.12 12
270 22 48 26 20 29 31 3.12 12
275 22 48 26 20 29 31 3.12| 12
280 22 48 26 20 29 1 3.12| 12
285 22 48 26 20 29 i1 3.12| 12
290 22 48 26 19 29 31 3.12 12
295 22 48 26 19 29 31 3.12 12
300 22 48 26 19 29 31 3.12 12
305 22 48 26 19 29 31 3.12| 12
310 22 438 26 19 29 31 3.12| 12
315 22 48 26 19 29 31 3.12| 12
320 22 48 26 19 29 31 3.12 12
325 22 48 26 19 29 31 3.12 12
330 22 48 26 19 29 31 3.12 12
335 22 48 26 19 29 31 3.12 12
340 22 48 26 19 29 31 3.12| 12
345 22 48 26 19 29 i1 3.12| 12
350 22 48 26 19 29 31 3.12 12
355 21 48 27 19 29 31 3.12 12
360 21 48 27 19 29 31 3.11 12
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Lampiran 3b
Tabel Hasil Perhitungan Termoelektrik Tunggal pada Tegangan 12 V

merit) | ™8| g | g | 0 |0 oo @em)| 20ct | pwr | cop | actw] | auiw)
0 0.64887 | 4196.8 -29 0 0.00021 | 0.01640 | 0.00112 | 0.00247 0 0 0 0
5 0.64778 | 4174.4 1 95.01360 | 0.00022 | 0.01617 | 0.00117 | 0.00246 | 23.54923 | 1.23413 | 29.06290 | 52.61213
10 0.64782 | 4175.2 (1] [1] 0.00022 | 0.01617 | 0.00117 | 0.00246|23.54923| 1.23413 | 29.06290 | 52.61213
15 0.64786 4176 1 9.01814 | 0.00022 | 0.01618 | 0.00117 | 0.00246 | 23.64587 | 1.20400 | 28.46971 | 52.11558
20 0.64789 | 4176.8 1] ] 0.00022 | 0.01618 | 0.00117 | 0.00246 | 23.64587| 1.20400 | 28.46971 | 52.11558
25 0.64789( 4176.8 1] 0 0.00022 | 0.01618 | 0.00117 | 0.00246 | 23.64587| 1.20400 | 28.46971 | 52.11558
30 0.64793 (| 4177.6 1 9.02268 | 0.00022 | 0.01615 | 0.00117 | 0.00246 | 23.58990| 1.17789 | 27.78628 | 51.37618
35 0.64797 | 4178.4 1] [1] 0.00022 | 0.01619 | 0.00117 | 0.00246 | 23.58990| 1.17789 | 27.78628 | 51.37618
40 0.64797 | 41784 1] [1] 0.00022 | 0.016159 | 0.00117 | 0.00246 | 23.58990| 1.17789 | 27.78628 | 51.37618
45 0.64797 | 4178.4 Q0 0 0.00022 | 0.01620 | 0.00117 | 0.00247 | 23.53399| 1.15162 | 27.10217 | 50.63616
50 0.64801( 4179.2 1 9.02723 | 0.00022 | 0.01620 | 0.00117 | 0.00247 | 23.53399| 1.15162 | 27.10217 | 50.63616
55 0.64805 4180 ] 0 0.00022 | 0.01620 | 0.00117 | 0.00247 | 23.53399| 1.15162 | 27.10217 | 50.63616
60 0.64805 4180 ] 0 0.00022 | 0.01621 | 0.00116 | 0.00247 | 23.47815( 1.17485 | 27.58336 ( 51.06151
65 0.64805 4180 0 0 0.00022 | 0.01621 | 0.00116 | 0.00247 | 23.47815| 1.17485 | 27.58336 | 51.06151
70 0.64805 4180 0 0 0.00022 | 0.01621 | 0.00116 | 0.00247 | 23.47815| 1.17485 | 27.58336 | 51.06151
75 0.64809 ( 4180.8 1 9.03177 | 0.00022 | 0.01622 | 0.00116 | 0.00247|23.42237| 1.14841 | 26.89839 | 50.32076
80 0.64813 | 4181.6 ] 0 0.00022 | 0.01622 | 0.00116 | 0.00247 | 23.42237| 1.14841 | 26.89839 | 50.32076
85 0.64817 | 41824 1 9.03631 | 0.00022 | 0.01622 | 0.00116 | 0.00247|23.42237| 1.14841 | 26.89839 | 50.32076
a0 0.64821( 4183.2 (1] [1] 0.00022 | 0.01622 | 0.00116 | 0.00247|23.42237| 1.14841 | 26.89839 | 50.32076
a5 0.64821 | 4183.2 1] [1] 0.00022 | 0.01622 | 0.00116 | 0.00247 | 23.42237| 1.14841 | 26.89839 | 50.32076
100 0.64821 | 4183.2 1] ] 0.00022 | 0.01622 | 0.00116 | 0.00247|23.42237| 1.14841 | 26.89839 | 50.32076
105 0.64821 | 4183.2 1] 0 0.00022 | 0.01623 | 0.00116 | 0.00247 | 23.51765| 1.11829 | 26.29967 | 49.81732
110 0.64821 | 4183.2 1] [1] 0.00022 | 0.01623 | 0.00116 | 0.00247 | 23.51765| 1.11829 | 26.29967 | 49.81732
115 0.64821 | 4183.2 1] 0 0.00022 | 0.01623 | 0.00116 | 0.00247 | 23.51765| 1.11829 | 26.29967 | 49.81732
120 0.64821 | 4183.2 1] 0 0.00022 | 0.01623 | 0.00116 | 0.00247 | 23.51765| 1.11829 | 26.29967 | 49.81732
125 0.64825 4184 1 9.04086 | 0.00022 | 0.01623 | 0.00116 | 0.00247 (23.51765| 1.11829 | 26.29967 | 49.81732
130 0.64828 | 4184.8 1] [1] 0.00022 | 0.01623 | 0.00116 | 0.00247 | 23.51765| 1.11829 | 26.29967 | 49.81732
135 0.64828 | 4184.8 ] 0 0.00022 | 0.01623 | 0.00116 | 0.00247 | 23.51765| 1.11829 | 26.29967 | 49.81732
140 0.64828  4184.8 (1] [1] 0.00022 | 0.01624 | 0.00116 | 0.00247 | 23.46164 | 1.09169 | 25.61276 | 45.07440
145 0.64828 | 4184.8 1] ] 0.00022 | 0.01624 | 0.00116 | 0.00247 | 23.46164 | 1.09169 | 25.61276 | 49.07440
150 0.64828 | 4184.8 1] ] 0.00022 | 0.01624 | 0.00116 | 0.00247 | 23.46164 | 1.09169 | 25.61276 | 49.07440
155 0.64832 (| 4185.6 1 9.04540 | 0.00022 | 0.01624 | 0.00116 | 0.00247|23.46164| 1.09169 | 25.61276 | 49.07440
160 0.64836( 4186.4 1] [1] 0.00022 | 0.01624 | 0.00116 | 0.00247 | 23.46164 | 1.09169 | 25.61276 | 459.07440
165 0.64836( 4186.4 1] ] 0.00022 | 0.01624 | 0.00116 | 0.00247 | 23.46164 | 1.09169 | 25.61276 | 49.07440
170 0.64836( 4186.4 1] 0 0.00022 | 0.01624 | 0.00116 | 0.00247 | 23.61276| 1.08835 | 25.69900 | 49.31176
175 0.64836( 4186.4 1] [1] 0.00022 | 0.01624 | 0.00116 | 0.00247 | 23.61276| 1.08835 | 25.69900 | 49.31176
180 0.64836 | 4186.4 0 0 0.00022 | 0.01624 | 0.00116 | 0.00247 | 23.61276| 1.08835 | 25.69900 | 49.31176
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Lampiran 3b
Tabel Hasil Perhitungan Termoelektrik Tunggal pada Tegangan 12V
1':::’::'] g, [kel T ;i‘_;m é'[::;' W] | 1 (W/K) |w::—nx] plocmy |z | P lw] COP a, [W] ay [WI
185 064836 41BG.4 C ad 03.00022 | C.0LG24 0.0011C | 0.00247 | 23.6127C | 1.0BB3S | 25.69900 | 49.31176
1940 DbLiEsb (| 41Eb.4 [ ] a QOO | COlb2d DIU11E | DDD287 | 2361206 | LODEESS | 256494900 4931176
195 NALESA | S186.4 0 0 D022 | C.0Ga24 000116 | 000247 | 7361276 | 108835 | 2569900 | 49.31176
200 0.64836( 41BG.4 C ad 2.00022 | C.01G624 0.0C11C | 0.00247 | 23.6127C | 1.0BB3S | 25.69900 | 49.31176
205 064836 11B6.4 C a0 200022 | C.0LG25 000115 | 0.00247 | 23556145 | 106274 | 25.01086 | 18.56731
210 062820 4187.2 1 904995 0.,00022 | C.016253 0.00115 | 0.00247 | 23.55645 | 1.06174 | 25.01086 | 48.56731
215 062524 4133 C ] 0.00022 | C.01625 0.00115 | 0.00247 | 23.55645 | L.06174 | 25.01086 | 48.56731
2 0.64844 41133 C 0 0. 22 | C.01525  0.0C115 | 0.00247 [ 23.55€45 L.06274 | 25.01086 | 18.56731
27 N R4RLA 41358 0 0 N22 | ONIARZS 000115 [ 00247 | 7355645 | 106174 | 2501086 | 48 56731
230 0.0LE6£4 4133 C ] 2.00022 | C.01G25> 0.00115 | 0.00247 | 23.55645 | 1.06174 | 25.00086 | 48.56731
235 0ELEL4 41332 C i ] 0.,00022 | C.01625 0Q.0C11E | 0.D0247 | 2355645 | 106174 | 25.00086 | 48.56731
2dn N RLRLA 4133 0 0 aN22 | O0IR25 000115 | 000247 | 7355645 | 1067174 | 2501086 | 48 56731
245 062824 4133 ] a 2.,00021 | C.0L6206 0.00115 | 0.00247 | 23.5002C | 1.08475 | 25.49181 | 48.93202
250 064844 1133 4] 0 2.00021 | C.01s26 000115 | 0.00247 | 23.50C2C | 1.08475 | 25.49181 | 18.99202
255 064844 4133 C a 300021 | C.OoLG25 000115 | 0.00247 | 2350020 | LO8475 | 25 49181 | 4899202
260 062824 4133 C "] 2.,00021 | C.01G26 0.00115 | 0.00247 | 23.5002C | 1.08475 | 25.49181 | 48.93202
265 0.6LE8£4 4132 C 2 0.,00021 | C.01525 0.0C11E | 0.00247 | 23.50C2C | 1.08475 | 25.40181 | 48.99202
270 LRLRLA 4133 (1] 0 002 1 CNIGE?E 000115 | 000247 | 2350020 | 108475 | 25 49181 | 48 997207
275 062524 4133 C 4] 0.,00021 | C.01626 0.00115 | 0.D0247 | 23.50C2C | 1.08475 | 25.49181 | 48.99202
220 0.EL8L4 41332 C i) 2.00021 | C.o1s26 0.0011E | 0.00247 | 23.50C2C | 1.08475 | 25.40181 | 48.99202
185 DbLiBLd al%E (4] a QUODLT | C0lbds DOC11S | DLDOR2ES | 2350020 | LOE4TS | 25 4491H1 | 4899202
2 062828 4185.8 1 9.05450 ( 0.,00021 | C.01626 0Q.00115 | 0.00247 | 23.50C2C | 1.08475 | 25.49181 | 48.99202
295 064852 41B9.6 C 4] 2.00021 | C.0LG26 0.00115 | 0.00247 | 23.5002C | 1.0B475 | 25.49181 | 48.99202
L Dbigsd | 41HY.6 U a QODDLL | COlbds DOU11S | DDOR2AF | 2450020 | LOS4rs | 25 449161 | 4899202
305 062852 4189.6 C i ] 2.00021 | C.016206 0.00115 | 0.00247 | 23.5002C | 1.08475 | 25.49181 | 48.99202
310 0.6£L852 ( 4189.6 C i ] 2.00021 | C.01s25  0.0011E | 0.00247 | 23.5002C | 1.08475 | 25.40181 | 48.95202
315 Dbissyd [ 41HY.6 [ ] a QUDDLT | C0leds DUOU11S [ DLDO28F | 2350020 | LS4 FsS | 215 449181 | 4899202
320 062852 4189.6 C 0 0.,00021 | C.01626 0.00115 | 0.00247 | 23.5002C | 1.08475 | 25.49181 | 48.99202
325 064852 ( 4189.6 C ] 2.00021 | C.01s26 000115 | 0.00247 | 23.5002C | 1.08475 | 25.40181 | 48.99202
330 DbiEsyd [ 41HY.6 K a QOO | C0lbds DOU11S | DD | 2350020 | LOE4 7S | 25 449161 | 4899202
335 062852 4189.6 C 2 0.,00021 | C.o1626 0.00115 | 0.00247 | 23.50C02C | 1.08475 | 25.49181 | 48.93202
340 064852 41B9.6 C i ] 0.00021 | C.oLG26 0.00115 | 0.00247 | 23.50C2C | 1L.08475 | 25.49181 | 48.99202
F45 DbiEsd | 41EY.6 [ ] a QUODLL | C0lbds DUOU1IE | OO0 | 2350020 | LOE47sS | 2549161 | 4899202
350 062852  4189.6 C ] 2.,00021 | C.01626 0.0C0115 | 0.00247 | 23.5002C | L.08475 | 25.49181 | 48.99202
355 0.64852  41B9.6 C 0 2.,00021 | C.01G27  0.00115 | 0.00247 | 2344402 | 1.05795 | 24.80271 | 48.24673
Lt Dbiisd | 41HY.6 [ ] a QOODLL | Cole27 (LOULIS | DDO2GSF |23 29494 | L6111 | 24 7173 | 4801136




Lampiran 4a

Tabel Data Termoelektrik Ganda-Seri pada Tegangan 8V

[ﬁiﬁ; Tc [°C1| Th°C] | AT[K] T‘i;:‘:';"“ T . lCl TT,‘:;"‘ LAl | VIV
0 29 29 0 28 29 30 | O | 0
5 21 a5 14 28 29 30 1.5 &8
10 21 3 14 28 29 0 | 15| 8
15 20 3 15 27 29 30 |15/ 8
20 20 3 15 37 29 0 |15/ 8
25 20 3 15 27 29 30 |15/ 8
aa 20 35 15 27 29 30 1.5 B
35 19 3 16 26 29 30 | 15| &
40 19 3 16 25 30 30 |18 | 8
45 19 3 16 25 30 30 |15/ 8
50 19 3 16 24 30 30 | 15| @
55 19 3 16 24 30 0 |15/ &
60 18 3 17 24 30 30 |15/ 8
65 18 3 17 23 30 30 |15/ @
70 158 35 17 23 30 30 1.51 8
75 18 3 17 23 30 30 |151| 8
80 17 3 18 22 30 30 |151| 8
85 17 3 18 22 30 30 |151| 8
90 16 3 19 22 30 30 |151| 8
a5 16 E 19 21 a0 a0 1.51 8
100 16 3 19 21 30 30 |151| 8
105 16 3 19 21 30 30 |151| 8
110 15 3 20 21 30 30 |151| 8
115 15 3 20 20 30 30 |151| 8
120 15 3 20 20 30 30 |151| 8
125 15 3 20 20 30 30 |151| 8
130 15 3 20 20 30 30 |151| 8
135 14 a5 21 15 a0 30 1.51 8
140 14 3 1 19 30 30 |151| 8
145 14 3 2 19 30 30 |151| 8
150 14 3 71 19 30 30 |151| 8
155 14 3 2 19 30 30 |151| 8
160 11 3 21 18 a0 30 1.51 B
165 H | 3 1 18 30 30 |151| 8
170 13 3 2 18 31 31 |151| 8
175 13 3 2 18 31 31 |151| 8
180 13 3 2 18 31 31 |151| 8
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Lampiran 4a

Tabel Data Termoelektrik Ganda-5eri pada Tegangan 8 V

T S
[ﬁzl::l Tc 1°C1| Th [°C] | AT [K] ‘;&:;"“ T .0 ["‘:]‘ I[A] V[V]
185 13 | 35 22 17 31 31 | 151 B8
190 13 35 22 17 31 31 1.51 8
195 13 | 35 22 17 31 31 |151 8
200 13 | 35 2 17 31 31 |151 8
205 13 | 35 2 17 31 31 |151 8
210 13 | 35 2 17 31 31 |151 8
215 13 35 22 17 31 31 1.51 B
220 12 | 35 23 17 31 31 |151 8
225 12 | 34 | 2 16 31 30 |151 8
230 1./ 34 22 16 31 30 1.51 o]
235 12 | 35 23 16 31 30 |151 8
240 12 | 35 23 16 31 30 |151 8
245 12 | 34 | 22 16 31 30 |151 8
250 12 | a4 | 22 16 31 30 |151 8
255 11 34 23 15 31 30 1.51 8
260 11 | 34 | 23 15 31 30 |151 8
265 11 | u | » 15 31 30 |151 8
270 11 | 4 | 23 15 31 30 |151 8
275 11 | 34 | 23 15 31 30 151 8
R0 12 34 27 15 A1 an 1.51 R
285 12 | u | 2 15 31 30 |151 8
290 12 | 34 | 22 15 31 30 |151 8
2495 1./ 34 22 15 31 30 1.51 o]
300 12 | 38 | 22 14 31 30 151 8
305 2 | u | » 14 31 30 |151 8
310 11 | 34 | 23 14 31 30 |151 8
315 11 | 34 | 23 14 31 30 |151 8
320 11 34 23 14 a1 a0 1.51 8
325 1| u | n 14 31 30 |151 8
330 11 | 34 | 23 14 31 30 151 8
335 11 | 34 | 23 14 31 30 |151 8
340 11 | 34 | 23 14 31 30 |151 8
345 11 | 34 | 23 14 31 30 |151 8
350 11 | 34 | 23 14 31 30 |152 8
355 10 | 34 | 24 13 31 30 |152 8
360 10 34 24 13 31 30 1.52 8
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Lampiran 4b
Tabel Hasil Perhitungan Termoelektrik Ganda-Seri pada Tegangan 8 V
[ﬁ 2:‘:] ma kel | ;;:K] ""{L‘]'" GulW] | ci (V/K) {W:-‘C:ml(]l p(aem)| z[KY | PW] | coP | qwl | gy w]
0.64891 | 4197.6 ] 0 0.00021 | 0.01642 | 0.00112 | 0.00247 0 (1] 0 0

5 0.64782 | 4175.2 0 0 0.00021 | 0.01644 | 0.00111 | 0.00247 | 10.50273| 2.68733 | 28.2243 | 38.72703
10 0.64782 | 4175.2 0 0 0.00021 | 0.01644 | 0.00111 | 0.00247 | 10.50273| 2.68733 | 28.2243 | 38.72703
15 0.64786 4176 1 9.01814 | 0.00021 | 0.01646 | 0.00111 | 0.00247 | 10.47718| 2.57831 | 27.01342 | 37.4906
20 0.64789 | 4176.8 Q0 0 0.00021 | 0.01646 | 0.00111 | 0.00247 | 10.47718| 2.57831 | 27.01342 | 37.4906
25 0.64789 | 4176.8 0 1] 0.00021 | 0.01646 | 0.00111 | 0.00247 | 10.47718| 2.57831 | 27.01342 | 37.4906
30 0.64789 | 4176.8 0 1] 0.00021 | 0.01646 | 0.00111 | 0.00247 | 10.47718| 2.57831 | 27.01342 | 37.4906
35 0.64793 | 41776 1 9.02268 | 0.00021 | 0.01647 | 0.00111 | 0.00247 | 10.45165 | 2.46857 | 25.80067 | 36.25232
40 0.64801 | 4179.2 1 9.02723 | 0.00021 | 0.01647 | 0.00111 | 0.00247 | 10.45165 | 2.46857 | 25.80067 | 36.25232
45 0.64805 4180 0 1] 0.00021 | 0.01647 | 0.00111 | 0.00247 | 10.45165 | 2.46857 | 25.80067 | 36.25232
50 0.64809 | 4180.8 1 9.03177 | 0.00021 | 0.01647 | 0.00111 | 0.00247 [ 10.45165 | 2.46857 | 25.80067 | 36.25232
55 0.64813 | 41816 0 1] 0.00021 | 0.01647 | 0.00111 | 0.00247 | 10.45165 | 2.46857 | 25.80067 | 36.25232
60 0.64813 | 41B1.6 0 1] 0.00021 | 0.01649 | 0.00110 | 0.00247 | 10.42615| 2.35811 | 24.58601 | 35.01217
65 0.64817 | 4182.4 1 5.03631 | 0.00021 | 0.01649 | 0.00110 | 0.00247 | 10.42615 | 2.35811 | 24.58601 | 35.01217
70 0.64821 | 4183.2 0 1] 0.00021 | 0.01649 | 0.00110 | 0.00247 | 10.56563 | 2.35005 | 24.8298 | 35.39544
75 0.64821 | 4183.2 0 1] 0.00021 | 0.01649 | 0.00110 | 0.00247 | 10.56563 | 2.35005 | 24.8298 | 35.39544
80 0.64825 4184 1 9.04086 | 0.00021 | 0.01650 | 0.00110 | 0.00247 [ 10.53982 | 2.24027 | 23.61205 | 34.15187
85 0.64828 | 41848 0 0 0.00021 | 0.01650 | 0.00110 | 0.00247 | 10.53982| 2.24027 | 23.61205 | 34.15187
90 0.64828 | 41848 0 0 0.00021 | 0.01652 | 0.00110 | 0.00247 | 10.51405| 2.12975 | 22.39231 | 32.90636
a5 0.64832 | 4185.6 1 9.0454 | 0.00021 | 0.01652 | 0.00110 | 0.00247 | 10.51405 | 2.12975 | 22.39231 | 32.90636
100 0.64836 | 41864 [} 0 0.00021 | 0.01652 | 0.00110 | 0.00247 | 10.51405| 2.12975 | 22.39231 | 32.90636
105 0.64836 | 41864 0 1] 0.00021 | 0.01652 | 0.00110 | 0.00247 | 10.51405| 2.12975 | 22.39231 | 32.90636
110 0.64836 | 4186.4 ] 0 0.00021 | 0.01654 | 0.00110 | 0.00247 | 10.4883 | 2.01849 | 21.17056 | 31.65886
115 0.64840 | 4187.2 1 9.04995 | 0.00021 | 0.01654 | 0.00110 | 0.00247 | 10.4883 | 2.01849 | 21.17056 | 31.65886
120 0.64844 4188 ] 1] 0.00021 | 0.01654 | 0.00110 | 0.00247 | 10.4883 | 2.01849 | 21.17056 | 31.65886
125 0.64844 4188 0 1] 0.00021 | 0.01654 | 0.00110 | 0.00247 | 10.4883 | 2.01849 | 21.17056 | 31.65886
130 0.64844 4188 0 4] 0.00021 | 0.01654 | 0.00110 | 0.00247 | 10.4883 | 2.01849 | 21.17056 | 31.65886
135 0.64848 | 4188.8 1 9.0545 | 0.00021 | 0.01655 | 0.00109 | 0.00247 | 10.46258 | 1.90649 | 19.94676 | 30.40934
140 0.64852 | 4189.6 0 0 0.00021 | 0.01655 | 0.00109 | 0.00247 | 10.46258 | 1.90649 | 19.94676 | 30.40934
145 0.64852 | 4189.6 u] 0 0.00021 | 0.01655 | 0.00109 | 0.00247 | 10.46258 | 1.90649 | 19.94676 | 30.40934
150 0.64852 | 4189.6 0 0 0.00021 | 0.01655 | 0.00109 | 0.00247 | 10.46258 | 1.90649 | 19.94676 | 30.40934
155 0.64852 | 4189.6 0 1] 0.00021 | 0.01655 | 0.00109 | 0.00247 | 10.46258 | 1.90649 | 19.94676 | 30.40934
160 0.64856 | 4190.4 1 9.05904 | 0.00021 | 0.01655 | 0.00109 | 0.00247 | 10.46258 | 1.90649 | 19.94676 | 30.40934
165 0.64860 | 4191.2 0 0 0.00021 | 0.01655 | 0.00109 | 0.00247 | 10.46258 | 1.90649 | 19.94676 | 30.40934
170 0.64860 | 4191.2 Q0 0 0.00021 | 0.01657 | 0.00109 | 0.00247 | 10.43689| 1.79372 | 18.72087 | 29.15776
175 0.64860 | 4191.2 Q 0 0.00021 | 0.01657 | 0.00109 | 0.00247 | 10.436859| 1.79372 | 18.72087 | 29.15776
180 0.64860 | 4191.2 0 0 0.00021 | 0.01657 | 0.00109 | 0.00247 | 10.43689| 1.79372 | 18.72087 | 29.15776
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Lampiran 4b
Tabel Hasil Perhitungan Termoelektrik Ganda-Seri pada Tegangan 8V
g::t:] my kel | | fi:m ﬂ‘[Lj"' QulW] | ot (V/K) thmK} p(ocm)| z[K*] | P[W] | coP | q.w] | qu[w]

185 0.64864 4192 1 9.06359 | 0.00021 | 0.01657 | 0.00109 | 0.00247 | 10.43689 | 1.79372 | 18.72087 | 29.15776
190 0.64867 | 4192.8 0 0 0.00021 | 0.01657 | 0.00109 | 0.00247 | 10.43689 | 1.79372 | 18.72087 | 29.15776
195 0.64867 | 4192.8 1] 0 0.00021 | 0.01657 | 0.00109 | 0.00247 | 10.43689 | 1.79372 | 18.72087 | 29.15776
200 0.64867 | 4192.8 (1] 1] 0.00021 | 0.01657 | 0.00109 | 0.00247 | 10.43689 | 1.79372 | 18.72087 | 29.15776
205 0.64867 | 4192.8 0 1] 0.00021 | 0.01657 | 0.00109 | 0.00247 | 10.43689 | 1.79372 | 18.72087 | 29.15776
210 0.64867 | 4192.8 0 0 0.00021 | 0.01657 | 0.00109 | 0.00247 | 10.43689 | 1.79372 | 18.72087 | 29.15776
215 0.64867 | 4192.8 1] 1] 0.00021 | 0.01657 | 0.00109 | 0.00247 | 10.43689 | 1.79372 | 18.72087 | 29.15776
220 0.64867 | 4192.8 1] 0 0.00021 | 0.01658 | 0.00109 | 0.00247 | 10.41123 | 1.68019 | 17.49285 | 27.90408
225 0.64871| 4193.6 1 9.06814 | 0.00021 | 0.01660 | 0.00108 | 0.00247 | 10.38561| 1.77796 | 18.46517 | 28.85078
230 0.64875| 4194.4 1] 0 0.00021 | 0.01660 | 0.00108 | 0.00247 | 10.38561 | 1.77796 | 18.46517 | 28.85078
235 0.64875| 4194.4 1] ] 0.00021 | 0.01658 | 0.00109 | 0.00247 | 10.41123 | 1.68019 | 17.49285 | 27.90408
240 0.64875| 4194.4 1] 1] 0.00021 | 0.01658 | 0.00109 | 0.00247 | 10.41123 | 1.68019 | 17.49285 | 27.90408
245 0.64875 | 4194.4 1] 0 0.00021 | 0.01660 | 0.00108 | 0.00247 | 10.38561| 1.77796 | 18.46517 | 28.85078
250 0.64875| 4194.4 0 0 0.00021 | 0.01660 | 0.00108 | 0.00247 | 10.38561 | 1.77796 | 18.46517 | 28.85078
255 0.64879 | 4195.2 1 9.07269 | 0.00021 | 0.01662 | 0.00108 | 0.00247 | 10.36001 | 1.66358 | 17.2347 | 27.59471
260 0.64883 4196 0 1] 0.00021 | 0.01662 | 0.00108 | 0.00247 | 10.36001| 1.66358 | 17.2347 | 27.558471
265 0.64883 4196 0 0 0.00021 | 0.01662 | 0.00108 | 0.00247 | 10.36001 | 1.66358 | 17.2347 | 27.55471
270 0.64883 4196 Q 1] 0.00021 | 0.01662 | 0.00108 | 0.00247 | 10.36001| 1.66358 | 17.2347 | 27.58471
275 0.64883 4196 0 1] 0.00021 | 0.01662 | 0.00108 | 0.00247 | 10.36001 | 1.66358 | 17.2347 | 27.59471
280 0.64883 4196 ] 1] 0.00021 | 0.01660 | 0.00108 | 0.00247 | 10.38561| 1.77796 | 18.46517 | 28.85078
285 0.64883 4196 0 1] 0.00021 | 0.01660 | 0.00108 | 0.00247 | 10.38561| 1.77796 | 18.46517 | 28.85078
290 0.64883 4196 ] 1] 0.00021 | 0.01660 | 0.00108 | 0.00247 | 10.38561| 1.77796 | 18.46517 | 28.85078
295 0.64883 4196 0 1] 0.00021 | 0.01660 | 0.00108 | 0.00247 | 10.38561 | 1.77796 | 18.46517 | 28.85078
300 0.64887 | 4196.8 1 9.07724 | 0.00021 | 0.01660 | 0.00108 | 0.00247 | 10.38561 | 1.77796 | 18.46517 | 28.85078
305 0.64891 | 4197.6 1] 1] 0.00021 | 0.01660 | 0.00108 | 0.00247 | 10.38561| 1.77796 | 18.46517 | 28.85078
310 0.64891 | 4197.6 1] 0 0.00021 | 0.01662 | 0.00108 | 0.00247 | 10.36001 | 1.66358 | 17.2347 | 27.55471
315 0.64891 | 4197.6 0 1] 0.00021 | 0.01662 | 0.00108 | 0.00247 | 10.36001 | 1.66358 | 17.2347 | 27.55471
320 0.64891 | 4197.6 1] 0 0.00021 | 0.01662 | 0.00108 | 0.00247 | 10.36001 | 1.66358 | 17.2347 | 27.59471
325 0.64891 | 4197.6 1] 0 0.00021 | 0.01662 | 0.00108 | 0.00247 | 10.36001 | 1.66358 | 17.2347 | 27.59471
330 0.64891 | 4197.6 0 0 0.00021 | 0.01662 | 0.00108 | 0.00247 | 10.36001 | 1.66358 | 17.2347 | 27.59471
335 0.64891 | 4197.6 0 1] 0.00021 | 0.01662 | 0.00108 | 0.00247 | 10.36001| 1.66358 | 17.2347 | 27.59471
340 0.64891 | 4197.6 1] 0 0.00021 | 0.01662 | 0.00108 | 0.00247 | 10.36001 | 1.66358 | 17.2347 | 27.59471
345 0.64891 | 4197.6 (1] 1] 0.00021 | 0.01662 | 0.00108 | 0.00247 | 10.36001 | 1.66358 | 17.2347 | 27.59471
350 0.64891| 4197.6 0 o 0.00021 | 0.01662 | 0.00108 | 0.00247 | 10.49768 | 1.66417 | 17.46988 | 27.96757
355 0.64895 | 4198.4 1 9.0818 | 0.00021 | 0.01663 | 0.00108 | 0.00247|10.47178| 1.55046 | 16.23605 | 26.70783
360 0.64899 | 4199.2 1] 0 0.00021 | 0.01663 | 0.00108 | 0.00247 | 10.47178 | 1.55046 | 16.23605 | 26.70783




Lampiran 5a

Tabel Data Termoelektrik Ganda-Seri pada Tegangan 10 V

lﬁ::i:l Te[°Cl| Th[°C] | AT [K] TTU::';"“ T, [0) T‘F‘:;"‘ 1[a] |V V]
0 27 28 1 27 29 29 ] 0
5 20 i7 17 26 29 29 1.88| 10
10 19 37 18 26 28 29 1.87| 10
15 19 17 12 26 28 20 |187| 10
20 18 7 19 25 29 25 1.87| 10
25 18 7 19 25 29 29 1.87| 10
30 18 i7 19 24 29 29 1.87| 10
35 i7 37 20 24 29 29 1.87| 10
a0 17 37 20 24 29 29 [187] 10
45 i) 37 20 23 29 29 1.87| 10
50 17 37 20 23 29 29 1.87( 10
55 16 i7 21 22 29 30 1.87| 10
60 16 37 21 22 29 30 1.87( 10
65 16 37 21 22 29 30 1.87| 10
70 15 37 22 21 29 30 1.87( 10
75 15 i7 22 21 29 30 1.87| 10
80 15 37 22 21 29 30 |1s7| 1w
85 14 i7 23 20 30 30 1.87| 10
S0 14 i7 23 20 30 30 1.87( 10
95 14 37 23 20 30 30 1.87| 10
100 14 37 23 19 30 30 1.87( 10
105 4 | 37 23 19 30 30 |L87| 10
110 14 i7 23 19 30 30 1.87( 10
115 13 37 24 19 30 30 1.87| 10
120 13 37 24 18 30 30 1.87| 10
125 13 7 24 18 30 30 1.87| 10
130 13 37 24 18 30 30 |187| 10
135 i3 i7 24 18 30 30 1.87| 10
140 3 37 24 17 30 30 1.87| 10
145 12 37 25 17 30 30 1.87| 10
150 i2 7 25 17 30 30 1.87| 10
155 12 37 25 17 30 30 |187| 10
162 12 i7 25 17 30 30 1.87| 10
165 i2 i7 25 16 30 30 1.87( 10
170 12 37 25 16 30 30 1.87| 10
175 12 37 25 16 30 30 1.87( 10
120 11 37 26 16 20 30 |1e7| 10
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Lampiran 5a

Tabel Data Termoelektrik Ganda-Seri pada Tegangan 10 V

lﬁ:':] Te[°C]| Th°C] | AT [K] T“EL”E‘;"“ A% T‘EZ"{’:‘]‘“‘ 11A] | v [v]
185 11 37 26 16 30 30 1.87| 10
190 11 37 26 16 30 30 1.87| 10
195 11 37 26 15 30 30 1.87| 10
200 11 37 26 15 30 30 1.87| 10
205 11 37 26 15 30 30 1.87| 10
210 11 37 26 15 30 30 1.87| 10
215 11 37 2b 15 30 30 1.87 10
220 11 37 26 15 30 30 1.87| 10
225 10 37 27 15 30 30 1.87| 10
230 10 37 27 15 30 30 1.87| 10
235 10 37 27 15 30 30 1.87| 10
240 10 36 26 14 30 30 1.87 10
245 10 36 26 14 30 30 1.87| 10
250 10 36 26 14 30 30 1.86( 10
255 10 36 26 14 30 30 1.86( 10
260 10 36 26 14 30 30 1.86( 10
265 10 16 26 14 30 a0 1.86 10
270 10 36 26 14 30 30 1.86( 10
275 3 i7 28 13 30 30 1.86( 10
280 3 37 28 13 30 30 1.85( 10
285 3 37 28 13 30 30 1.85( 10
200 3 17 7R 13 an an 1.R5 10
295 3 37 28 13 30 30 1.85( 10
300 3 37 28 13 30 30 1.85( 10
305 3 i7 28 13 30 30 1.85 10
310 3 37 28 13 30 30 1.85( 10
315 3 37 28 13 30 30 1.85( 10
320 3 37 28 13 30 30 1.85( 10
325 3 37 28 13 30 30 1.85( 10
330 3 37 28 13 30 30 1.85 10
335 3 37 28 13 30 30 1.85( 10
340 3 37 28 13 30 30 1.85( 10
345 3 37 28 12 30 30 1.85( 10
350 3 37 28 12 30 30 1.85( 10
355 3 17 28 12 30 30 1.85 10
360 3 37 28 12 30 30 1.85( 10
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Lampiran 5b

Tabel Hasil Perkitungan Termoelektrik Ganda-5eri pada Tegangan 10 V

86

;::r;l My, [kg] [I;’i:rc] “[L] W] | an(V/K) f'l-"-'.-::“ﬁ"ﬂ pigem)| 2Ky | PIWI cop g Wl | g Iw]
0 0.64335 | 21934 | O ] 0.00021 | C.01646 | 0.00111 | 0.00247 Q C 0 0
5 0.64793 | £177.6 1 |9.02268| 0.00021 | C.01643 | 0.00111 | 0.00247 | 16.53835| 2.06177 | 34.0983 | 50.63564
h ¢l NAEATIT | 417A.4 n 0 000021 .rA44 o111 | 000247 [ 1632311 | 199808 | 32.61495 | 43 93”06
15 NRATIAT | £173.4 n i ] 000021 .rA4d M1 | 000747 [ 1632311 | 1.99808 | 372.A1495% | 43 93”06
r.nl 064301 | £4173.2 1 902723 | 000021 | C.OLE46 000111 | 000247 | 1638333 192581 | 31.3587 | 47.64209
5 Q64805 4180 ul a 0.,00021 | C.OL646 000111 | 000247 | 1638333 192581 | 31.3587 | 47.642C9
E. ] 064309 | 41808 1 QO3LTF | 000021 | C.OLE46 000111 | 0.00247 | 1638333 192581 | 31.3587 | 47.642C9
3= 064813 | £181.6 D Q 000021 | C.OLG4T 0.00L111 | 000247 | 16.34372 | 1.835306 | 30 L0056 | 45.34428
g Dba814 | A18Lb o o | OO0 | kA r L0111 | LLOUEA Y | 1624372 185306 | J00L0US6 | 46391728
L] Dbd8ls | A18L4 1 Q03631 | 0uO0D21 | Lok r L0111 | LLOUEA T [ 1644372 | LE5306 | 3010056 | 46391728
5O 064321 £283.2 0 0 000021 | C.01647 | 0.00111 | 0.00247 | 16.24372 | 1.35306 | 30.10056 | 4534428
&S 064325 | 4184 1 |9.04035| 0.00021 | C.01649 | 0.00110 | 0.00247 | 16.20400 | 1.77983 | 23.24048 | 45.04458
BO 0.64328 | 41848 0 o 0.00021 | 0.01645 | 0.00110 | 0.00247 | 16.20400 | 1.77983 | 23.24048 | 45.04458
ES 0.64328 | £184.8 o o 0.00021 | 0.01649 | 0.00110 | 0.00247 | 16.20409| 1.77083 | 23.24048 | 45.04458
70 0.64332 | 4185.6 1 |9.0454D| 000021 | C.01650 | 0.00110 | 0.00247 | 16.16451 | 1.70611 | 27.57845 | 43.74296
75 0.64336 | 42854 | D ] 0.00021 | 0.01650 | 0.00110 | 0.00247 | 16.16451 | 1.70611 | 27.57845 | 43.74296
BC 0.64336 | 4185.4 o ] 0.00021 | 0.01650 | 0.00110 |0.00247 | 16.16451| 1.70611 | 27.57845 | 43.74296
85 0.64340 | 4187.2 1 |9.04995| 000021 | 0.01652 | 0.00110 | 0.00247 | 16.12498 | 1.53150 | 25.31441 | 42.43335
a0 T K B 4188 n 0 00021 0.MES2? om0 | 000247 (1612498 | 1.53190 | 7531441 | 47 435339
a5 0.64344 | 4183 o o 000021 | 0.01652 | 0.00110 | 0.00247 | 16.12498 | 1.53150 | 25.31441 | 42.43535
100 NGARAE | L418A.R 1 905157 [ 000021 [ om0 | 000247 [ 16.12498 | 1.53190 | 2531441 | 47 43539
105 NA4A57 | 41896 n i ] 000021 0.ES? nom1a | 000747 [ 1612498 | 1.531S0 | 72531441 | 47 43939
110 0643852 | 41896 u] u | 0.00021 | C.OLES2 000110 | 000247 | 1612498 1.531%0 | 25.3144. | 42.43539
115 064857 | 41896 D u ] 0.00021 | C.O1E54 0.0DL10 | 0.00Z47 | 1608543 155730 | 2504833 | 41.13382
120 064856 | £190.4 : i 905904 | 000021 | C.OL1654 000110 | 0.00247 | 1608543 155730 | 2504833 | 41.13383
125 064360 | £191.2 D Q 000021 | C.OLE54 0.0DL10 | 0.00247 | 1608543 155730 | 2504833 | 41.13383
130 064360 | £191.2 D 1] 0.00021 | C.OLES4 0.00L10 | 0.00247 | 1608543 155730 | 2504833 | 41.13382
135 D8kl | 41912 o 4 ] D021 | LLOdBb4 LODLI0 | LLOUEA 7 | 1608509 | LabF40 | 250843 | 4113388
140 b8k 1192 1 Q06359 | DUOD2T | C.OLB54 LLOOLIY | LOUEA 7 | 1608509 | Lab/Fal | 250843 | 4113388
145 | D.64367 | 41928 o o 000021 | C.01655 | 0.001C9 | 0.00247 | 16.04605 | 1.48200 | 23.73018 | 39.82523
150 | 0.64367 | 41928 o o 000021 | C.01655 | 0.001C9 | 0.00247 | 16.04605 | 1.48200 | 23.73018 | 29.82623
155 | 0.64367 | 4192.8 0 o 000021 | C.01655 | 0.001C9 | 0.00247 | 16.04605 | 1.48200 | 23.73018 | 39.82625
160 | D.64367 | £192.8 o ] 000021 | C.01655 | 0.001C9 | 0.00247 | 16.04605 | 1.48200 | 23.73018 | 39.82823
165 | 0.64371| 41936 1 |906814| 0.00021 | C.01655 | 0.00109 | 0.00247 | 16.04605 | 1.4B200 | 23.73018 | 39.82525
170 | 064375 42944 | D ] 000021 | C.01655 | 0.001C9 | 0.00247 | 16.04605 | 1.4B200 | 23.73018 | 39.82523
175 | 064375 | <2944 | D i) 0.00021 | C.01655 | 0.00109 | 0.00247 | 16.04605 | 1.48200 | 23.73018 | 39.82525
180 | 064375 42944 | D 1] 000021 | C.01657 | 0.00109 | 0.00247 | 16.00665 | 1.40629 | 22.50852 | 3851657




Lampiran 5b

Takel Hasil Pernitungan Termae ekhtrik Ganda-Seri pada Tegangan 0V

87

m::] ok [inZm j]:(? el s {W,:C:mlf.} R | TICY FRA | oor wiM )| a
185 0.64E75 41544 0 o 0.00021 | 0.01657 | 0.0010% | 0.00247 16.00665| 1.40620 22.50992 | 3351657
190 NARARTIE 41594 4 1] n 000021 | N01&AT | OMO10S | 000247 15.0066% | 1.40629 22 50997 | 1351657
185 0.64675 41952 1 9.072658 | 0.00021 | 0.01657 | 0.001CS | 0.00247 16.00665| 1.40629 22.50992 | 33.51657
200 064882 4196 0 o 0.00021 | 0.01657 | 0.001C5 | 0.00247 16.00665) 1.4D629 22.50992 | 3351657
L] [IR-LEE ] A149b u u 000021 | 001esF | L0010 | DUU247 1o OlDbbh | 1.4062Y 22 LY.L | 145165
210 0.64882 4196 0 0 0.00021 | 0.01657 | 0.001CS | 0.00247 16.00665| 1.40629 22.50992 | 33.5165T7
215 0.64EE2 4196 Q 0 0.00021 | 0.01657 | 0.001CS | 0.00247 16.00665| 1.40029 22.50992 | 383.51657
2 [LR-iE b A149b 1] u 000021 | 001kshr | GLOOL0Y | 0U0247 1o Ulbbh | 1.4062Y 22 SUWYS2 | 445165
275 0. RAFR3 419/ 0 n 000021 | N01a5%% | 00010% | 000247 1589673 | 1.33006 2123751 | 37.20481
230 0.G4EE2 4196 a C 0.00021 | 0.01658 | 0.001CS | 0.00247 155673 | 1.3300G 21.23751 | 37.20481
235 0.64882 4196 a 0 0.00021 | 0.01658 | 0.001C5 | 0.00247 155673 | 1.23006 21.23751| 37.20481
24l NARAFERT  419A.8 1 QOFFA | 000021 | N01a6aN | OMOI0E | 000247 15928 139402 22,0399 | 372.13199
245 0.64651 41597.6 a 0 0.00021 | 0.01660 | 0.001CE | 0.00247 15928 | 1.35402 22.203%9| 38.13199
250 0.64851 4197.6 a 0 (.00021 | 0.01660 | 0.001CE | 0.00247 15.7581 | 1.35520 21.93574| 37.74384
FLL] ObgE%1 414976 1] u 000021 | 001660 | OOOLCE | DOU247 15 /5810| 139520 21 98574 | 37 74384
260 0.64851 4197.6 0 o 0.00021 | 0.01660 | 0.001CE | 0.00247 15.7581 | 1.35520 21.93574 | 37.74384
265 0.64651  4197.6 0 o 0.00021 | 0.01660 | 0.001CE | 0.00247 15.7581 | 1.35520 21.98574| 37.74184
| Dbdes]1 414976 u u 000021 | 001660 | ULOOILE | DOU247 150581 | 139520 21498574 | 3774384
275 0RIASS 4198.4 1 SQORIAD | O.OO021 | NO16RAD | OOOICE | 000247 157581 | 1.25306  19.74573 | 31550384
280 0.64E655  4109.2 a 0 0.00021 | 0.01660 | 0.001CE | 0.00247 1558912) 1.25268 19.5281D| 3511722
285 0.64855  4159.2 Q 0 0.00021 | 0.01660 | 0.001CE | 0.00247 1558912) 1.25268 18.5281D| 3511722
290 NRAASS 41997 1] n 000021 | NOla6RD | OMOICE | 000247 1558917 1L25268 19.52810) 3511722
295 0.64655 4189.2 a 0 0.00021 | 0.01660  0.001CE | 0.00247 1558912| 1.25268 19.5281D| 3511722
300 0.64E55  4109.2 Q 0 0.00021 | 0.01660 | 0.001CE | 0.00247 1558912) 1.25268 189.5281D| 3511722
3ns NRAASS 41997 1] n O.O0021 | nOla6RD | OMOICE | 000247 15589172 125268 19.52810) 3511722
310 0.64855 4158.2 0 L 0.00021 | 0.01660 | 0.00108 | 0.00247 1558912| 1.25268 15.5281D| 3511722
315 0.64E5C 4109.2 0 0 0.00021 | 0.01660 | 0.001CE | 0.00247 1558912) 1.25268 18.5281D| 3511722
420 (bbbt 4144 2 1] u 000021 | 001660 | UOOLCE | 0ULD247 15589120 105068 149 52410 4511522
325 0.64855 4158.2 a 0 0.00021 | 0.01660 | 0.001CE | 0.00247 1558312) 1.25268 18.5281D| 3511722
330 0.64E655  4199.2 Q 0 0.00021 | 0.01660 | 0.001CE | 0.00247 1558912] 1.25268 19.52810| 3511722
335 0.64855 4159.2 0 0 0.00021 | 0.01660 ( 0.001CE | 0.00247 1558912) 1.25268 189.5281D| 3511722
3401 NRAASS 41997 [ n 000021 | N01a6RD | OMOICE | 000247 1558917 125768 19.52310) 35,1172
345 064502 4200 1 9.08635 | 0.00021 | 0.01660 | 0.001CE | 0.00247 1558912) 1.25268 19.5281D| 3511722
350 0.64506 42008 L] o 0.00021 | 0.01660 | 0.001CE | 0.00247 1558912) 1.25268 18.5281D| 3511722
355 0RASOR 42008 0 n 000021 | N0laR0 | OOOICE | 000247 15589172 125268 19.52310) 3511722
360 0.64506 42008 0 C 0.00021 | 0.01660  0.001CE | 0.00247 15.58912) 1.25268 19.5281D| 3511722




Lampiran 6a

Tabel Data Termoelektrik Ganda-Seri pada Tegangan 12 V

[ﬁ:'l;'] Te[°c] | Th°C) | AT K] T‘['L"’:‘;"“ T.[C] T["';} LA | v V]
0 29 29 0 27 31 30 0 0
5 22 40 ¥ Z7 31 30 2.22 12
10 21 40 19 27 31 30 2.22 | 12
15 21 40 19 26 31 30 2.22| 12
20 20 40 20 25 30 30 221 12
25 20 40 20 25 30 30 222 12
3C 19 40 21 24 30 30 2.22 12
35 19 40 21 24 30 30 2.21| 12
40 19 40 21 24 30 30 2.21) 12
45 18 40 22 24 30 30 221 12
5C 18 40 22 23 30 30 221 12
5E 17 A0 23 23 30 30 2.21 12
&l 17 40 23 22 30 30 2.21| 12
[ ] 16 40 24 21 30 30 221 12
70 16 40 24 21 30 30 2.21| 12
75 16 40 24 21 30 30 2.21) 12
8C 16 40 24 21 30 30 222 12
85 15 39 24 20 30 30 222 12
90 15 359 24 20 30 30 222 12
95 15 39 24 15 30 30 2.22 12
100 15 39 24 19 30 30 2.22 | 12
105 15 39 24 19 30 30 222 12
110 15 359 24 19 30 30 222 12
115 14 39 25 18 30 30 222 12
120 14 39 5 18 30 30 222 12
125 14 39 25 18 30 30 222 12
130 13 39 26 17 30 30 2.22 | 12
135 13 39 26 17 30 30 222 12
140 13 39 26 17 30 30 222 12
145 13 39 26 17 30 30 222 12
150 13 39 26 16 30 30 222 12
155 13 39 26 16 30 30 222 12
160 13 19 26 16 30 30 2.22 12
165 12 39 27 16 30 30 222 12
170 12 359 27 16 30 30 222 12
175 12 39 27 16 30 30 2.22| 12
180 12 39 27 16 30 30 222 12
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Lampiran 6a

Tabel Data Termoelektrik Ganda-5eri pada Tegangan 12V

[ﬁi:;‘] Te[°c] | Th €] | AT [K] T‘EL’;‘;"“ T.. Fc] T‘[T:;"‘ 1A |V IV]
18 | 12 | 39 | 27 16 30 0 |222] 12
120 12 39 27 15 30 30 222 12
15 | 11 | 39 | 28 15 30 10 |222| 12
200 | 11 | 39 | 28 15 30 30 |222| 12
205 | 11 | 39 | 28 15 30 | 30 |222| 12
210 | 11 | 39 | 28 15 30 | 30 |222| 12
215 11 39 28 11 30 30 222 12
220 | 11 | 39 | 28 14 30 10 |222| 12
255 | 11 | 39 | 28 14 30 30 |222| 12
220 | 11 | 39 | 28 14 30 30 |222| 12
235 | 11 | 39 | 28 14 30 | 30 |222| 12
240 11 39 28 14 30 30 222 12
245 | 11 | 39 | 28 14 30 30 |222| 12
20 | 11 | 39 | 28 14 30 | 30 |222| 12
25 | 11 | 39 | 28 14 30 30 |222| 12
260 | 10 | 39 | 29 13 30 | 30 |222| 12
2ES 10 39 29 13 30 30 222 12
270 | 10 | 39 | 29 13 30 30 |221| 12
275 | 10 | 40 | 30 13 30 0 | 22| 12
280 | 10 | 40 | 30 13 30 | 30 |22 12
25 | 10 | 40 | 30 13 30 30 | 22| 12
280 10 A0 30 13 30 30 2.2 12
265 | 10 | 40 | 30 13 30 1 | 22| 12
300 | 10 | 40 | 30 13 30 30 | 22| 12
355 | 10 | 40 | 30 13 31 g |32 | B
310 | 10 | 40 | 30 13 31 30 | 22| 12
315 10 10 30 13 31 29 2.2 12
30 | 10 | 40 | 30 13 31 | 22| m
355 | 10 | 40 | 30 13 31 9 | 22| 12
330 | 10 | 40 | 30 13 31 0 |22 | B
335 | 10 | 40 | 30 12 31 9 | 22| 12
340 10 A0 30 12 31 29 2.19 12
345 | 10 | 40 | 30 12 31 29 |219| 12
30 | 10 | 41 | 3 12 30 29 |218| 12
355 | 10 | 41 | 3 12 30 9 |218| 12
30 | 10 | 41 | 3 12 30 | 29 |218|
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Lampiran 6b
Tabel Hasil Perhitungan Termoelektrik Ganda-Seri pada Tegangan 12 V

oy | mactial| PSS auwl [ | | aem) | zic | Pl | cop | acWl | ay (W)
0 0.64895 | 4198.4 o] 0 0.00021 | 0.01642 | 0.00112 | 0.00247 0 0 0 0
5 0.64789 | 4176.8 o] 0 0.00021 | 0.01636 | 0.00113 | 0.00247 | 23.34241| 1.76866 | 41.28485 | 64.62727
10 0.64789 | 4176.8 0 0 0.00021 | 0.01637 | 0.00113 | 0.00247 | 23.28605| 1.71761 | 39.99633 | 63.28238
15 0.64793 | 4177.6 1 9.02268 | 0.00021 | 0.01637 | 0.00113 | 0.00247 | 23.28605( 1.71761 | 39.99633 | 63.28238
20 0.64801 | 4179.2 1 9.02723| 0.00021 | 0.01639 | 0.00112 | 0.00247 | 23.02094| 1.67209 | 38.49306| 61.514
25 0.64805| 4180 o] 0 0.00021 | 0.01635 | 0.00112 | 0.00247 | 23.22574| 1.66623 | 38.70608 | 61.93583
30 0.64809 | 4180.8 1 9.03177| 0.00021 | 0.01640 | 0.00112 | 0.00247|23.17351( 1.61452 | 37.41408 | 60.58759
35 0.64813 | 41816 o] 0 0.00021 | 0.01640 | 0.00112 | 0.00247 | 22.96521| 1.61993 | 37.20214 | 60.16734
40 0.64813 | 4181.6 0] 0 0.00021 | 0.01640 | 0.00112 | 0.00247 | 22.96521| 1.61993 | 37.20214 | 60.16734
45 0.64813 | 4181.6 0 0 0.00021 | 0.01642 | 0.00112 | 0.00247 | 22.90954 | 1.56744 | 35.90941 | 58.81895
50 0.64817 | 41824 1 5.03631| 0.00021 | 0.01642 | 0.00112 | 0.00247 | 22.90954 | 1.56744 | 35.90941 | 58.818%5
55 0.64821| 4183.2 v] 0 0.00021 | 0.01643 | 0.00111 | 0.00247 | 22.85393| 1.51461 | 34.61485 | 57.46879
60 0.64825 4184 1 5.04086 | 0.00021 | 0.01643 | 0.00111 | 0.00247 | 22.85393 | 1.51461 | 34.61485 | 57.46879
65 0.64832 | 4185.6 1 9.04540| 0.00021 | 0.01644 | 0.00111 | 0.00247 | 22.7984 | 1.46144 | 33.31843 | 56.11682
70 0.64836 | 4186.4 W] 0 0.00021 | 0.01644 | 0.00111 | 0.00247 | 22.7984 | 1.46144 | 33.31843 | 56.11682
75 0.64836 | 41864 o] 0 0.00021 | 0.01644 | 0.00111 | 0.00247| 22.7984 | 1.46144 | 33.31843 | 56.11682
80 0.64836 | 4186.4 o 0 0.00021 | 0.01644 | 0.00111 | 0.00247 | 23.00518| 1.45737 | 33.52715 | 56.53233
85 0.64840 | 4187.2 i 9.04995 | 0.00021 | 0.01647 | 0.00111 | 0.00247|22.89329( 1.44981 | 33.19102 | 56.08431
90 0.64844 | 4188 0 0 0.00021 | 0.01647 | 0.00111 | 0.00247 | 22.89325| 1.445981 | 33.19102 | 56.08431
95 0.64848 | 4188.8 1 5.05450| 0.00021 | 0.01647 | 0.00111 | 0.00247 |22.89325| 1.44981 | 33.19102 | 56.08431
100 0.64852 | 4189.6 o 0 0.00021 | 0.01647 | 0.00111 | 0.00247|22.89329| 1.44981 | 33.19102 | 56.08431
105 0.64852 | 4189.6 0] 0 0.00021 | 0.01647 | 0.00111 | 0.00247 | 22.89329| 1.44981 | 33.19102 | 56.08431
110 0.64852 | 4189.6 o] 0 0.00021 | 0.01647 | 0.00111 | 0.00247|22.89329| 1.44981 | 33.19102 | 56.08431
115 0.64856 | 4190.4 1 5.05904 | 0.00021 | 0.01649 | 0.00110 | 0.00247 | 22.83744 | 1.35636 | 31.88935 | 54.72679
120 0.64860 | 4191.2 0 0 0.00021 | 0.01649 | 0.00110 | 0.00247 | 22.83744| 1.39636 | 31.88935 | 54.72679
125 0.64860 | 4191.2 0 0 0.00021 | 0.01649 | 0.00110 | 0.00247 | 22.83744 | 1.39636 | 31.88935 | 54.72679
130 D.64864 | 4192 1 9.06359| 0.00021 | 0.01650 | 0.00110 | 0.00247 | 22.78166 | 1.34256 | 30.58569 | 53.36735
135 0.64867 | 4192.8 o] 0 0.00021 | 0.01650 | 0.00110 | 0.00247|22.78166| 1.34256 | 30.58565 | 53.36735
140 0.64867 | 4192.8 0] 0 0.00021 | 0.01650 | 0.00110 | 0.00247 |22.78166| 1.34256 | 30.58569 | 53.36735
145 0.64867 | 4192.8 lu] 0 0.00021 | 0.01650 | 0.00110 | 0.00247 | 22.78166| 1.34256 | 30.58565 | 53.36735
150 0.64871| 4193.6 1 5.06814 | 0.00021 | 0.01650 | 0.00110 | 0.00247|22.78166| 1.24256 | 30.58569 | 53.36735
155 0.64875| 4194.4 0 0 0.00021 | 0.01650 | 0.00110 | 0.00247|22.78166| 1.34256 | 30.585659 | 53.36735
160 0.64875 | 41944 0 0 0.00021 | 0.01650 | 0.00110 | 0.00247 |22.78166| 1.34256 | 30.58565 | 53.36735
165 0.64875| 41944 0 0 0.00021 | 0.01652 | 0.00110 | 0.00247|22.72594 | 1.28840 | 29.28001 | 52.00595
170 0.64875 | 4194.4 o] 0 0.00021 | 0.01652 | 0.00110 | 0.00247 | 22.72594 | 1.28840 | 29.28001 | 52.00595
175 0.64875| 41944 o 0 0.00021 | 0.01652 | 0.00110 | 0.00247|22.72594 | 1.28840 | 29.28001 | 52.00595
180D 0.64875| 4194.4 o] 0 0.00021 | 0.01652 | 0.00110 | 0.00247|22.72594 | 1.28840 | 29.28001 | 52.00595
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Lampiran 6b
Tabal Hasil Perhitungan Termoelektrik Ganda-Sari pada Tegangan 12V
Iﬁ:::] m. [xel | fiZicl :T]" GulW] | o, (viK) IWJ:‘:'HK] praem) |zt | prwl | cor | W) | a.Iwl
188 064875 | 41942 0 0 0.00021 | 0.01652 | C.0011C | 0.00247 (22.72594 | 1.28840 | 29.28001 | 52.00595
160 0.64879 | 41952 1 907259 ( 0.00021 | D.01652 | C.00110 | 0Q.00247 (22.72594 | 1.28840 | 26.228001 | 52.00595
185 0.64E883 | 41%6 0 o 0.00021 | D.01654 | C.0011C | C.00247 [ 22.67029| 1.23387 | 27.97226 | 5D.64255
200 064883 | 4196 0 0 0.00021 | D.01654 | C.OOL10 | Q.00247 (2267029 | 1.23387 | 2797226 | 5D.64255
205 0.64683 | 4196 0 0 0.00021 | D.01654 | C.00L1C | Q.00247 | 22.67029 | 1.23387 | 27.97226 | 5D.64255
210 NAJRRT A196 n n 0.2 1 01654 | 0000100 | 000247 | 27 67029 | 1.23387 | 27.9722 51 RAIRS
21k 0.64887 | 41968 1 5.07724( 0.00021 | D.01654 | C.0O011C | 0.00247 (2267029 1.23387 | 27.97226 | 5D.64255
220 0.64891 | 41976 0 0 0.00021 | D.01654 | C.OOL1C | 0.00247 (22.67029 | 1.23387 | 27.97226 | 5D0.64255
L% LB4EYL | 41497 6 i} o 000021 | 01658 | LODLI0 | Lo0eay |22 6702049 [ L2346y | 279722 AT AL
230 0.64891 | 41976 0 L] 0.00021 | D.01654 | C.OOL1C | 0.00247 | 22.67029 | 1.23387 | 27.97226 | 5D.64255
238 0.64891 | 4197.6 0 0 0.00021 | D.01654 | CLOOLL1C | 0.00247 (22.67029| 1L.23387 | 27.97226 | 5D.64255
240 0.64891 | 41976 0 0 0.00021 | D.01654 | C.0011C | C.00247 [22.67020| 1.23387 | 27.97226 | 5D.64255
245 0.64891 | 41976 0 0 0.00021 | 0.01654 | C.00110 | 0.00247 (22.67029 | 1.23387 | 27.97226 | 5D.64255
1580 Ub4EY1 | 4197 6 0 il 000021 Q0154 | LODLID | 00024 | 2E bF02Y | L2437 | 1iwreld T ALY
255 0.64691 | 4197.6 0 o 0.00021 | D.01654 | C.OOL1C | 0.00247 (22.67029 | 1.23387 | 27.97226 | 50.64255
2E0 064895 | 41982 1 9.08180( 0.00021 | D.O1655 | C.O0LOS | 0.00247 | 22,6147 | L.17899 | 26.66242 | 49.27712
2EE 0.64899 | 41992 0 0 0.00021 | D.01655 | C.00L0S | 0.00247 | 22,6147 | 1.17899 | 26.66242 | 4527712
270 0.64899 | 41992 0 0 0.00021 | D.01655 | C.00L0% | 0.00247 (22.41142 | 1.18065 | 26.46012 | 4B 87155
27E 0.64899 | 41952 0 0 0.00021 | D.01651 | C.OOL1C | Q.00247 (23.26366 | 1.13519 | 2529582 | A7 55048
2B0 0.64699 | 41992 0 o 0.00021 | D.01654 | C.OOL1C | 0.00247 [ 22.26366 | 1.13619 | 25.29582 | 47.55548
JER (LEAEYY | 47499 4 i i [LRN DN NTRSD | (L0710 ) CLDAL | 3276306 | 1.14RT9 | IS5 795K | 47 55948
2e0 0.64809 | 41992 0 0 0.00021 | D.01654 | C.0011C | C.00247 [22.26366| 1.136193 | 25.20582 | 4755548
295 0.64899 | 41992 0 0 0.00021 | D.01654 | C.OQLL1C | 0.00247 (22.26366 | 1.13619 | 25.29582 | 47.55948
300 0.64899 | 41952 0 0 0.00021 | D.01651 | C.O0L10 | 0.00247 [22.26366 | 1.13619 | 2529582 | 17 55518
305 0.64E899 | 41932 0 o 0.00021 | D.01654 | C.0011C | C.00247 [22.26366 | 1.13619 | 25.29582 | 47.55548
4700 LREAEYS | 47499 S i i [LRN DR EN NTRSD | U00TT0 | CLINL? | 3770306 | 1.T4RTY | J5. 79587 | 47 SW9d8
i 0.64899 | 419592 0 0 0.00021 | D.01654 | C.00L10 | 0.00247 [ 22.26366 | 1.13619 | 25.29582 | 47.55548
320 0.64899 | 419592 0 0 0.00321 | D.01654 | C.OOL10 | 0.00247 (22.26366 | 1.13619 | 25.29582 | 47.55548
33k 0.64899 | 41902 0 o 0.00021 | 001654 | C.00L10 | Q.00247 [22.26366 | 1.13619 | 2520582 | 17 550418
330 0.64899 | 41992 0 0 0.00021 | D0.01654 | C.0011C | 0.00247 [22.26366 | 1.136193 | 25.29582 | 47.55548
33E 064203 | 4200 1 908635 ( 000021 | DO1&54 | C.OOL10 | 0.00247 (2226366 | 1.135190 | 2529582 | 47 SE04R
340 0.64506 | 42008 0 0 0.00021 | D.01654 | C.0011C | 0.00247 [22.06172 | 1.13738 | 25.09261 | 47.15433
345 NAEAS0R | 400§ 0 n 0.2 1 n0IaESL | 000010 | 000247 | 2206177 | 1.1373R | 2509261 | 47 15433
3E0 0.64806 | A200.8 0 0 0.00021 | D.01652 | C.OOL1C | 0.00247 (21.91437 | 1.09192 | 23.92876 | 15.84313
358 0.64506 | 42008 0 0 0.00021 | 0.01652 | C.0011C | 0.00247 (21.91437 | 1.09192 | 23.92876 | 45.84313
360 064806 | 42008 0 0 000021 | D01652 | CLOO110 | Q00247 (2191437 1.09192 | 23 92876 | 4584313




Lampiran 7a

Tabel! Data Termoelektrik Ganda-Paralel pada Tegangan 8 V

T sie ai T
(menity | TE1°C1 [ ThI°C1 | ATIK | V5025 | T 01| S22 1A |V )

0 29 29 0 28 29 29 0 0
5 24 44 20 28 29 29 5.23 &
11 24 44 20 28 29 29 523 8
15 23 45 22 28 29 30 524| 8
20 23 45 22 27 29 30 524 8
25 23 45 22 27 29 30 524 8
30 22 44 22 26 29 30 5.25 8
35 22 45 23 26 29 30 525| 8
40 22 45 23 25 29 30 525 8
45 21 45 24 25 29 30 526| 8
50 21 45 24 24 29 30 526| 8
55 21 15 24 24 29 30 5.26| 8B
60 21 45 24 24 29 30 526 8
63 21 45 24 24 29 30 526 8
70 20 45 25 23 29 30 527 8
15 20 45 25 23 29 30 527| 8
an 20 45 25 73 79 30 527 8
a3 19 45 26 22 29 30 527 8
90 19 44 25 22 29 30 527 8
Y5 149 44 25 22 249 30 5.27 b
100 19 44 25 21 29 30 527 8
105 19 44 25 21 29 30 527 8
110 18 44 26 21 29 30 527| 8
115 18 44 26 21 29 30 527| 8
120 15 44 26 21 29 30 527 8
125 18 44 26 20 29 30 527 8
120 18 44 26 20 29 30 527 8
135 18 44 26 20 29 30 527 8
140 18 44 26 20 29 30 527| 8
145 17 44 27 20 29 30 528| 8
150 17 44 27 19 29 30 528 8
155 17 a4 27 19 29 30 528| 8
160 17 44 27 19 29 30 528 | 8
165 17 44 27 19 29 30 528 | 8
170 17 44 27 19 79 3n 528 R
175 17 44 27 19 29 31 528 8
180 17 a4 27 19 29 31 528| 8
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Lampiran 7a

Tahel Data Termoelektrik Ganda-Paralel pada Tegangan 8
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Lampiran 7b

Tabel Hasil Perhitungan Termoelektrik Ganda-Paralel pada Tegangan 8 V

94

;:':i:'] Mg [kg] 0 ;{:m 'ﬂ[:(“]'" GulWI | cm (V/K) EW?mK) paem) | Z[KY | PIW] cop q. (W] q, [W]
0 0.64891 | 4197.6 0 7] 0.00021 | 0.01642 | 0.00112 | 0.00247 0 0 0 0
5 0.64782 | 4175.2 o o 0.00021 | 0.01629 | 0.00114 | 0.00247 | 32.85909 | 0.63582 | 20.89254 | 53.75163
10 0.64782 | 4175.2 0 o 0.00021 | 0.01629 | 0.00114 | 0.00247 | 32.85909 | 0.63582 | 20.89254 | 53.75163
15 0.64782 | 4175.2 0 o 0.00021 | 0.01629 | 0.00114 | 0.00247 | 32.98487 | 0.61444 | 20.26728 | 53.25215
20 0.64786| 4176 1 |9.01814| 0.00021 | 0.01629 | 0.00114 | 0.00247 |32.98487 | 0.61444 | 20.26728 | 53.25215
25 0.64789 | 4176.8 0 o 0.00021 | 0.01629 | 0.00114 | 0.00247 |32.98487 | 0.61444 | 20.26728 | 53.25215
30 0.64793 | 4177.6 1 |9.0226%| 0.00021 | 0.01631 | 0.00114 | 0.00247 |32.95226| 0.61147 | 20.1493 | 53.10156
35 0.64797 | 4178.4 o o 0.00021 | 0.01630 | 0.00114 | 0.00247 |33.03153 | 0.60231 | 19.89525 | 52.92678
40 0.64801 | 4179.2 1 |9.02723| 0.00021 | 0.01630 | 0.00114 | 0.00247 |33.03153 | 0.60231 | 19.89525 | 52.92678
45 0.64805 | 4180 0 o 0.00021 | 0.01631 | 0.00114 | 0.00247 |33.07792 | 0.59019 | 19.52235 | 52.60027
50 0.64809 | 4180.8 1 |9.03177| 0.00021 | 0.01631 | 0.00114 | 0.00247 |33.07792 | 0.59019 | 19.52235 | 52.60027
55 0.64813 | 4181.6 0 ] 0.00021 | 0.01631 | 0.00114 | 0.00247 | 33.07792 | 0.59019 | 19.52235 | 52.60027
60 0.64813| 4181.6 0 0 0.00021 | 0.01631 | 0.00114 | 0.00247 | 33.07792 | 0.59019 | 19.52235 | 52.60027
65 0.64813 | 4181.6 0 o 0.00021 | 0.01631 | 0.00114 | 0.00247 |33.07792 | 0.59019 | 19.52235 | 52.60027
70 0.64817 | 4182.4 1 |9.03631| 0.00021 | 0.01632 | 0.00114 | 0.00247 |33.12403 | 0.57809 | 19.14859 | 52.27262
75 0.64821| 4183.2 0 o 0.00021 | 0.01632 | 0.00114 | 0.00247 |33.12403 | 0.57809 | 19.14859 | 52.27262
80 0.64821| 4183.2 0 o 0.00021 | 0.01632 | 0.00114 | 0.00247 |33.12403 | 0.57809 | 19.14859 | 52.27262
85 0.64825| 4184 1 |9.04086| 0.00021 | 0.01634 | 0.00113 | 0.00247 | 33.04434 | 0.56764 | 18.75739 | 51.80173
a0 0.64828 | 4184.8 0 o 0.00021 | 0.01635 | 0.00113 | 0.00247 | 32.96475 | 0.57672 | 19.01128 | 51.97603
a5 0.64828 | 4184.8 0 i} 0.00021 | 0.01635 | 0.00113 | 0.00247 | 32.96475 | 0.57672 | 19.01128& | 51.97603
100 0.64832 | 4185.6 i’ 9.0454 | 0.00021 | 0.01635 | 0.00113 | 0.00247 | 32.96475 | 0.57672 | 19.01128 | 51.97603
105 0.64836 | 4186.4 0 0 0.00021 | 0.01635 | 0.00113 | 0.00247 |32.96475 | 0.57672 | 19.01128 | 51.97603
110 0.64836 | 4136.4 0 o 0.00021 | 0.01636 | 0.00113 | 0.00247 | 32.88524 | 0.56620 | 18.61956 | 51.50481
115 0.64836| 4186.4 0 ] 0.00021 | 0.01636 | 0.00113 | 0.00247 | 32.88524 | 0.56620 | 18.61956 | 51.50481
120 0.64836| 4186.4 0 o 0.00021 | 0.01636 | 0.00113 | 0.00247 |32.88524 | 0.56620 | 18.61956 | 51.50481
125 0.64840 | 4187.2 1 |9.04995| 0.00021 | 0.01636 | 0.00113 | 0.00247 | 32.88524 | 0.56620 | 18.61956 | 51.50481
130 0.64844 | 4188 0 0 0.00021 | 0.01636 | 0.00113 | 0.00247 | 32.88524 | 0.56620 | 18.61956 | 51.50481
135 0.64844 | 4188 0 0 0.00021 | 0.01636 | 0.00113 | 0.00247 | 32.88524 | 0.56620 | 18.61956 | 51.50481
140 0.64844 | 4188 0 v} 0.00021 | 0.01636 | 0.00113 | 0.00247 |32.88524 | 0.56620 | 18.61956 | 51.50481
145 0.64844 | 4188 0 o 0.00021 | 0.01637 | 0.00113 | 0.00247 | 32.93045 | 0.55401 | 18.24372 | 51.17417
150 0.64848 | 4188.8 < 9.0545 | 0.00021 | 0.01637 | 0.00113 | 0.00247 | 32.93045 | 0.55401 | 18.24372 | 51.17417
155 0.64852 | 4189.6 o o 0.00021 | 0.01637 | 0.00113 | 0.00247 | 32.93045 | 0.55401 | 18.24372 | 51.17417
160 0.64852 | 4189.6 0 i} 0.00021 | 0.01637 | 0.00113 | 0.00247 | 32.93045 | 0.55401 | 18.24372 | 51.17417
165 0.64852 | 4189.6 0 o 0.00021 | 0.01637 | 0.00113 | 0.00247 |32.93045 | 0.55401 | 18.24372 | 51.17417
170 0.64852 | 4189.6 0 o 0.00021 | 0.01637 | 0.00113 | 0.00247 |32.93045 | 0.55401 | 18.24372 | 51.17417
175 0.64852 | 4189.6 0 o 0.00021 | 0.01637 | 0.00113 | 0.00247 |32.93045 | 0.55401 | 18.24372 | 51.17417
180 0.64852 | 4189.6 o o 0.00021 | 0.01637 | 0.00113 | 0.00247 | 32.93045 | 0.55401 | 18.24372 | 51.17417




Lampiran 7b

Takel Hasil Parhitungan Termoelektrik Garda-Paralel pada Tegangan BYW

95

ﬂi‘.ﬁfj k]| 5::5' CulW) | ap v/t | o e oem) | zpch) | POw] | cop | aIW] | W)
185 0.04856 | 4150.4 1 9.05304 [ 0.00021 | 0.00637 | 0.00113 | 0.00247 | 32.93045 | 055401 | 18.24372 | 51.17417
190 0.64860 | 4151.2 0 a 0.00021 | 0.01637 | 0.00113 | 0.00247 [ 32.80583 | 0.55562 | 1B.22743 | 51.03326
145 U.bdEel | 41%]1. ) u 4] 0D00DLY | DOLb3Y | DODOLLY (00247 | 3271651 (| 0543497 | 17 83487 | U514
200 0.04860 | 4151.2 a a C.00021 | 0.0163% | 0.0D112 [ 0.00247 [32.72651( 054497 | 17.83487 | 50.56139
205 0.648060 | 41512 a o C.00021 | 0.01639 | 0.0D112 [ 0.20247 [32.72651( 054497 | 17.63487 | 50.56139
210 Ubadel | 114%1.2 U u LLDODAT | DOLb3Y | DDOLLE | QuD2AS | 3472651 | 05A99) | 1/ E3M8F | BU.56128
215 0.ARARAD | 41517 1] L] 0000721 | 001639 | 000113 | 000247 | 3772651 | 054497 | 17 83487 | 5056139
220 0.04860 | 41512 a a C.00021 | 0.0163% | 0.00112 [ 0.00247 [32.72651( 054497 | 17.63487 | 50.56138
225 0.64860 | 4151.2 a a C.00021 | 0.01639 | 0.0D112 [ 0.00247 [32.72651( 0.54497  17.83487 | 50.56128
FEN) UbdEbl | 41%1.2 1] u LLD00DLT | UOLb3Y | DOOLLE | 000247 | 3L 71651 | 0543497 | 17 53487 | bU.Sb15Y
235 0.64860 | 4151.2 0 a 000021 | 0.0163% | 0.00112 [ 0.00247 [32.72651( 054497 | 17.83487 | 50.56138
240 0.64860 | 41512 0 a C0.00021 | 0.0163%9 | 0.0D112 | 0.00247 [32.72651( 054497 | 17.63487 | S0.56135
215 0.51864 4192 1 9.06359 ( C.00021 | 0.01639 | 0Q.0DLL2 [ 0.20247 [32.72651( 054197 | 17.83487 | 50.561:28
250 N.ARARAT | 415728 1] 4] 000071 | 001639 | 000117 | 000247 | 3772651 | 054497 | 17 83487 | 5056139
255 0.04867 | 4152.8 a o C.00021 | 0.0163% | 0.0D112 [ 0.00247 [32.72651( 054457 | 17.63487 | 50.56138
260 0.64867 | 4152.8 a a C.00021 | 0.01639 | 0.0D112 [ 0.00247 [32.72651( 054497 | 17.83487 | 50.56138
db5 Ubd8b/ | 1142138 u u LLD0DAT | DOLb3Y | DDOLLE | GuO2As | 3472651 | USA9%97 | 1/.E3A87F | BU.56129
270 0.64867 | 4152.8 0 a C.00021 | 0.0163% | 0.0D112 [ 0.00247 [32.72651( 054497 | 17.E3487 | 50.56138
275 0.04867 | 4152.8 Q a 0.00021 | 0.01640 | 0.00112 | 0.00247 [32.04728 | 0.53425 | 17.44185 | 50.08917
280 0.64867 | 41528 0 a 0.00021 | 0.01640 | 0.00112 | 0.00247 (3264728 | 053425 | 17.41189 | 50.08917
L UbdEb) | 41%L % 1] u 000041 | UOLbk4l | QDOLLE | 000247 | 14 bd i | 0532025 | 1744189 | 500891/
290 0.04867 | 4152.8 0 a 0.00021 | 0.01640 | 0.00112 | 0.20247 [32.04728 | 0.53425 | 17.44185 | 50.08917
295 0.04867 | 4152.8 Q a 0.00021 | 0.01640 | 0.0D112 | 0.20247 [J2.04728 | 0.53425 | 17.44183 | S0.08917
200 UbdEb/ | 41YLR u u 000041 | UOLb40 | OODOLLY | 0247 | 44 bd FiH | 052425 | 1744189 | 00891/
305 0.64867 | 4152.8 a a 0.00021 | 0.01640 | 0.001121 | 0.20247 [32.04728 | 0.53425 | 17.44185 | 50.08917
312 0.648067 | 41S2.8 a o 0.00021 | 0.01640 | 0.00112 | 0.20247 [J2.04728 | 0.53425 | 17.44185 | S0.08917
315 0.64867 | 41528 0 a 0.00021 | 0.01640 | 0.00112 | 0.20247 (3264728 | 0.53425 | 17.41185 | 50.08917
320 0.54867 | 41528 0 | 0000321 | 001640 | 000112 | 000247 |32 64738 | 053425 | 17 44185 | S0.08917
325 0.64867 | 4152.8 0 a 0.00021 | 0.01640 | 0.00112 | 0.00247 [32.04728 | 0.53425 | 17.44183 | 50.08917
330 0.64867 | 4152.8 0 a 000021 | 0.01640 | 0.00112 | 0.20247 [Jz.04728 | 0.53425 | 17.44185 | S0.08917
445 Ubdib/ | 41%LE 1] u CO000LT | UOLb4Al | OO0LLE | 000247 | i bd FiH | 053425 | 1744189 | &0.0¥91/
340 .RIRAT | 415728 0 LA 0000721 | 001640 | OO | 000247 |37 64778 | 0534725 | 1744189 | S0.08917
345 0.64867 | 41528 0 o C.00021 | 0.01640  0.0D112 | 0.00247 (JZ.04728 | 0.53425 | 17.44185 | S0.08917
350 0.64867 | 41528 0 a C.00021 | 0.01640  0.0D112 | 0.00247 [32.64728 | 0.53425 | 17.44185 | 50.08517
355 (.ARIRAT | 41578 0 a 000071 | 001640 | Q00113 | 000247 |17 64778 | 0.534725 | 1744189 | S0O.08917
360 0.04867 | 4152.8 a 0 C.00021 | 0.01640 ( 0.0D112 | 0.00247 (32.04728 | 0.53425 | 17.44183 | 50.08917




Lampiran 8a

Tabel Data Termoelektrik Ganda-Paralel pada Tegangan 10 V

| R
[ﬁf_ﬁ“] Tc[°cl| Th °Cl | AT K] ["L]" T.l'a ['":I " 11a] [v[v]

0 3C 31 1 29 29 31 0 0

5 2€ 51 25 28 29 30 6.17 10
10 2€ 51 25 28 29 30 6.17| 10
15 25 51 26 28 29 30 6.17| 10
20 25 51 26 28 29 30 6.17| 10
25 25 51 26 28 29 30 6.17| 10
30 2E 51 26 27 29 30 6.17 10
35 24 50 26 27 29 30 6.17| 10
40 24 50 26 27 29 30 6.2 10
45 24 50 26 26 29 31 6.2 10
50 24 50 26 26 29 31 6.21| 10
55 24 50 26 26 29 31 6.21| 10
&0 24 50 26 26 29 30 6.21| 10
65 24 50 26 25 29 30 6.21| 10
70 23 50 2T 25 29 30 B6.21 10
75 23 50 27 25 29 30 6.21| 10
80 23 50 27 25 29 30 6.21| 10
85 23 50 27 25 29 30 6.21| 10
S0 23 50 27 25 29 30 6.21| 10
9% 23 50 27 25 29 30 6.21 10
100 23 50 27 24 29 30 6.21| 10
105 23 50 27 24 29 30 6.21| 10
110 23 50 27 24 29 30 6.21| 10
115 23 50 27 24 29 30 6.21| 10
120 23 50 27 24 29 30 6.21| 10
125 22 50 28 24 29 30 6.21| 10
130 22 50 28 24 29 31 6.21| 10
135 22 50 28 24 29 31 6.21 10
140 22 50 28 24 29 31 6.21| 10
145 22 50 28 24 29 31 6.21| 10
150 22 50 28 24 29 31 6.21| 10
155 22 50 28 24 29 31 6.21| 10
160 21 50 28 24 29 31 6.21 10
165 22 50 28 24 29 31 6.21| 10
170 22 50 28 24 29 31 6.21| 10
175 22 50 28 23 29 31 6.21| 10
180 22 50 28 23 29 31 6.21| 10
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Lampiran 8a

Tabel Data Termoelektrik Ganda-Paralel pada Tegangan 10V

T :
[ﬁi'::] Tc[°c]| Th [°C) | ATIK] “[”&:;"“ « o TT:;"‘ 1[A] |V [V]
185 22 ) 28 23 29 31 | 621 10
190 22 50 8 23 29 31 |6.21] 10
195 21 50 9 23 29 31 |6.21] 10
200 21 50 9 23 29 31 |621] 10
205 21 50 29 23 29 31 6.21 10
210 21 50 9 23 29 31 |621] 10
215 21 50 9 22 29 31 |6.21] 10
220 21 50 9 22 29 31 |621] 10
225 21 50 29 22 29 31 |621] 10
230 21 50 29 22 29 31 6.21 10
235 21 50 9 22 29 31 |621] 10
240 21 50 9 22 29 31 | 62| 10
a5 Fal 50 24 22 24 31 b.2 10
250 21 50 9 22 29 31 | 62| 10
255 21 50 9 22 29 31 | 62| 10
260 21 50 29 22 29 31 | 62| 10
265 21 50 9 22 29 31 | 62| 10
270 21 50 29 22 29 31 6.2 10
275 21 50 9 22 29 31 | 62| 10
280 21 50 9 22 29 31 | 62| 10
285 21 50 9 22 29 31 | 62| 10
290 21 50 29 22 29 31 | 62| 10
205 21 5D 29 22 29 31 6.2 10
300 21 50 9 22 29 31 |6.19] 10
305 21 50 9 22 29 31 |6.18| 10
310 21 51 3 22 29 31 |618| 10
315 21 51 3 22 29 31 |6.18| 10
320 21 51 0 22 29 31 |6.18| 10
325 21 51 30 22 29 31 |6.18| 10
330 21 51 3 22 29 31 |6.18| 10
335 Fal 51 20 22 24 31 b.18 10
340 21 51 3 22 29 31 |618| 10
345 21 51 3 22 29 31 |6.18| 10
350 21 51 30 22 29 31 |6.18| 10
355 21 51 3 22 29 31 |6.18| 10
30 21 51 30 22 29 31 6.18 10
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Lampiran 8b
Tabel Hasil Perhitungan Termoelektrik Ganda-Paralel pada Tegangan 10 V
o) | macthl| 8| a W i e em) | zich | piw) | cop | aW] | e[l

0 0.64887 | 4196.8 0 0 0.00021 | 0.01637 | 0.00113 | 0.00247 0 0 0 0

5 0.64778 | 4174.4 1 9.01360 | 0.00022 | 0.01619 | 0.00117 | 0.00246 | 46.72433 | 0.45000 | 21.0261 | 67.75042
10 0.64782 | 4175.2 0 0 0.00022 | 0.01619 | 0.00117 | 0.00246 | 46.72433 | 0.45000 | 21.0261 | 67.75042
15 0.64782 | 4175.2 0 0 0.00022 | 0.01620 | 0.00117 | 0.00247 | 46.61359 | 0.44242 | 20.62272 | 67.23631
20 0.64782 | 4175.2 0 0 0.00022 | 0.01620 | 0.00117 | 0.00247 | 46.61359 | 0.44242 | 20.62272 | 67.23631
25 0.64782 | 4175.2 Q 0 0.00022 | 0.01620 | 0.00117 | 0.00247 | 46.61359 | 0.44242 | 20.62272 | 67.23631
30 0.64786 4176 1 9.01814 (| 0.00022 | 0.01620 | 0.00117 | 0.00247 | 46.61359 | 0.44242 | 20.62272 | 67.23631
a5 0.64789 | 4176.8 0 0 0.00022 | 0.01622 | 0.00116 | 0.00247 | 46.3925 | 0.44150 | 20.48226 | 66.87476
a0 0.64789 | 4176.8 0 0 0.00022 | 0.01622 | 0.00116 | 0.00247 | 46.84474 | 0.43762 | 20.50002 | 67.34476
45 0.64793 | 4177.6 1 9.02268 | 0.00022 | 0.01622 | 0.00116 | 0.00247 | 46.84474 | 0.43762 | 20.50002 | 67.34476
50 0.64797 | 4178.4 0 0 0.00022 | 0.01622 | 0.00116 | 0.00247 | 46.99598 | 0.43633 | 20.50568 | 67.50167
55 0.64797 | 4178.4 0 0 0.00022 | 0.01622 | 0.00116 | 0.00247 | 46.99598 | 0.43633 | 20.50569 | 67.50167
60 0.64797 | 41784 Q 0 0.00022 | 0.01622 | 0.00116 | 0.00247 | 46.99598 | 0.43633 | 20.50569 | 67.50167
65 0.64801 ( 4179.2 1 9.02723 | 0.00022 | 0.01622 | 0.00116 | 0.00247 | 46.99598 | 0.43633 | 20.50569 | 67.50167
70 0.64805| 4180 Q 0 0.00022 | 0.01623 | 0.00116 | 0.00247 | 46.88418 | 0.42873 | 20.10085 | 66.98507
75 0.64805 4180 0 0 0.00022 | 0.01623 | 0.00116 | 0.00247 | 46.88418 | 0.42873 | 20.10089 | 66.98507
80 0.64805 4180 0 0 0.00022 | 0.01623 | 0.00116 | 0.00247 | 46.88418 | 0.42873 | 20.10089 | 66.98507
85 0.64805 4180 0 0 0.00022 | 0.01623 | 0.00116 | 0.00247 | 46.88418 | 0.42873 | 20.10089 | 66.98507
90 0.64805 4180 0 0 0.00022 | 0.01623 | 0.00116 | 0.00247 | 46.88418 | 0.42873 | 20.10089 | 66.98507
95 0.64805 4180 0 0 0.00022 | 0.01623 | 0.00116 | 0.00247 | 46.88418 | 0.42873 | 20.10085 | 66.98507
100 0.64809 | 4180.8 1 9.03177 | 0.,00022 | 0.01623 | 0.00116 | 0.00247 | 46.88418 | 0.42873 | 20.10089 | 66.98507
105 0.64813 | 4181.6 0 0 0.00022 | 0.01623 | 0.00116 | 0.00247 | 46.88418 | 0.42873 | 20.1008S | 66.98507
110 0.64813 | 4181.6 0 0 0.00022 | 0.01623 | 0.00116 | 0.00247 | 46.88418| 0.42873 | 20.10089 | 66.98507
115 0.64813 | 4181.6 0 0 0.00022 | 0.01623 | 0.00116 | 0.00247 | 46.88418 | 0.42873 | 20.10085 | 66.98507
120 0.64813 | 4181.6 0 0 0.00022 | 0.01623 | 0.00116 | 0.00247 | 46.88418 | 0.42873 | 20.10089 | 66.98507
125 0.64813 | 41816 Q 0 0.00022 | 0.01624 | 0.00116 | 0.00247 | 46.77252 | 0.42110 | 19.69573 | 66.46825
130 0.64813 | 4181.6 0 0 0.00022 | 0.01624 | 0.00116 | 0.00247 | 46.77252 | 0.42110 | 19.69573 | 66.46825
135 0.64813 | 41816 Q 0 0.00022 | 0.01624 | 0.00116 | 0.00247 | 46.77252 | 0.42110 | 19.69573 | 66.46825
140 0.64813 | 4181.6 0 0 0.00022 | 0.01624 | 0.00116 | 0.00247 | 46.77252 | 0.42110 | 19.69573 | 66.46825
145 0.64813 | 4181.6 0 0 0.00022 | 0.01624 | 0.00116 | 0.00247 | 46.77252 | 0.42110 | 19.69573 | 66.46825
150 0.64813 | 4181.6 0 0 0.00022 | 0.01624 | 0.00116 | 0.00247 | 46.77252 | 0.42110 | 19.69573 | 66.46825
155 0.64813 | 4181.6 0 0 0.00022 | 0.01624 | 0.00116 | 0.00247 | 46.77252 | 0.42110 | 19.69573 | 66.46825
160 0.64813 | 4181.6 0 0 0.00022 | 0.01624 | 0.00116 | 0.00247 | 46.77252 | 0.42110 | 19.69573 | 66.46825
165 0.64813 | 4181.6 0 0 0.00022 | 0.01624 | 0.00116 | 0.00247 | 46.77252 | 0.42110 | 19.69573 | 66.46825
170 0.64813 | 4181.6 0 0 0.00022 | 0.01624 | 0.00116 | 0.00247 | 46.77252 | 0.42110 | 19.69573 | 66.46825
175 0.64817 | 41824 1 9.03631 ( 0.00022 | 0.01624 | 0.00116 | 0.00247 | 46.77252| 0.42110 | 19.69573 | 66.46825
180 0.64821 | 4183.2 0 0 0.00022 | 0.01624 | 0.00116 | 0.00247 | 46.77252 | 0.42110 | 19.69573 | 66.46825




Lampiran 8b

Tabel Kasil Perhitungan Termaoelcktrik Ganda Paralel pada Tegangan 10V

99

mmente | ™5 e | e | W) | aatvm | e e aom) | Zic | piwl | cop | a v | oW
135 C.64E821 | 41B3.2 0 0 0.00022 | 0.01624 | 0.0011G | C.00247 (4677252 0.42110 | 19.59575 | bG46825
130 C.e4821 | 4183.2 0 0 0.00022 | 0.01624 | D.00LLGe | 000247 (46.77252| 0.421110 | 19.59575 | bo.46825
135 C.64821 | 41832 1] 0 000022 | 0.01625 | 000115 | 0.00247 (4666098 | 0.41341 | 1920021 | 55051149
200 C.64E821 | 41B3.2 1] 0 0.00022 | 0.01625 | 0.00115 | 000247 (4660098 | 0.415341 | 19.29021 | £5.9511%
205 C.o4821 | 41B83.2 1] 0 0.00022 | 0.01625 | 0.00115 | 0.00247 (£6.66C58( 0.41541 | 19.29021 | 65.95119
210 {Lhdd1 | 41K4.7 {1 [1] K | LDAZS | LTS [ CLDDZES | dEbRUSE | (1.47547 | 19279001 | R Y9%119
215 C.64825 1184 1 S.04086 | 000022 | 0.01625 | 0.00115 | 0.00247 | 16.66C98 | 041341 | 19.29021 | 65.95119
220 C.o4828 | 4184.8 0 0 0.00022 | 0.01625 | 0.00115 | 0.00247 (£6.60098| 0.41541 | 19.29021 | £63.9511%
225 C.64E258 | 41848 0 0 0.00022 | 0.01625 | O.00LLS | 000247 (26.66098 | 0.41541 | 19.29021 | £3.9511%
230 C.64828 | 41B4.8 1] 0 000022 | 001635 | 0.0011S5 | 000247 (L€ 66008 | 041341 | 19.20021 | 6595119
235 C.64E28 | 41B4.8 a 0 0.00022 | 0.01625 | D0.00115 | C.00247 [ 46.66058| 0.415341 | 19.29021 | £5.9511%
230 C.648258 | 4184.8 0 0 0.00022 | 0.01625 | 0.00L15 | C.00247 (£6.51082 | 0.41463 | 15.285 | B5.79532
45 {LhdHsd | A1K1H [§] 1] IANNEY) | (LIRS | (LIEIT TS | (LM LY | LR STUHS | (L4740 TW RS R MY
250 C.64828 | 41B4.8 0 o 000022 | 001625 | D.00L1IS | 0.00247 (4€.51C82 | 041463 ( 16285 | B5.79532
255 C.64E828 | 41B4.8 0 0 0.00022 | 0.01625 | 0.00115 | 0.00247 (46.51082| 0.41463 | 15.285 | 6579582
250 C.64828 | 4184.8 1] 0 0.00022 | 0.01625 | D.00115 | 000247 [46.51C82 | 0.41463 | 15.285 | B3.79532
255 C.64828 | 41B4.8 1] 0 000022 | 001635 | 0.00L15 | 000247 (46 51082 | 041463 | 19285 | B5.79522
270 C.64E28 | 41B4.8 ] 0 0.00022 | 0.01625 | 0.00L15 | C.00247 [ 46.51082| 0.41463 | 15.285 | B5.79532
275 C.64E28 | 4184.8 0 0 0.00022 | 0.01625 | 0.00115 | 0.00247 (£6.51C82| 0.41463 | 15.28% | B5.79532
250 C.64E28 | 4184.8 0 0 0.00022 | 0.01625 | O.0OLLS | 0.00247 [46.51082 | 0.41463 | 15.285 | B5.79532
285 C.64828 | 11B1.8 0 0 0.00022 | 0.01525 | 0.00115 | 0.00247 [46.51C82| 011463 | 1%9.285 | B5.79532
230 C.64E28 | 41B4.8 1] 0 0.00022 | 0.01625 | 0.00115 | 000247 (£6.51082| 0.41463 | 12.28% | £5.795382
235 C.64828 | 4184.8 1] 0 0.00022 | 0.01625 | D.00115 | 000247 (46.45C83 | 0.41512 | 19.28288 | B3.73371
40M0 [LhdH/H | 4184 H il [1] IR | LD RZS | LN TS | CLDDZE S | 2B 3R0YT | (14758 | 19.2 66 | habdl]aT
305 C.64E28 | 41B4.8 0 0 0.00022 | 0.01625 | D.00L15 | 000247 [46.21124| 041709 | 19.2742 | 65.48544
310 C.64E828 | 4184.8 Q 0 0.00022 | 0.01624 | 0.00116 | 0.00247 | 46.3217 | 0.41042 | 19.01127 | 65.33297
414 [Lhddsd | 4181.H il [1] DAHNEZS | LDTRZE | (MEN TR | CLIMNGEY | 3h4217F | (L7047 | 1901107 | ha 34297
320 C.64828 | 41B4.8 1] 0 000022 | 0.01624 | 000116 | O.00247 | 463217 | 042042 | 19.01127 | 5533297
325 C.64E28 | 41B4.8 1] 0 0.00022 | 0.01624 | D.0011G | 0.00247 | 46,3217 | 0.41042 | 19.01127 | 65.33297
330 C.o48258 | 4184.8 0 0 0.00022 | 0.01624 | D.00L16 | C.00247 | 46.3217 | 0.41042 | 19.01127 | 65.33297
335 C.64828 | 41B4.8 0 0 000022 | 001524 | 000116 | 0.O024T [ 453217 | 041042 | 19.01127 | 65.332597
310 C.64828 | 11B1.8 0 0 0.00022 | 0.01624 | 0.00116 | 000247 [ 16,3217 | 0.41042 | 19.01127 | £5.33297
345 C.o4828 | 4184.8 0 0 0.00022 | 0.01624 | D.00L16 | 0.00247 | 46,3217 | 0.41042 | 19.01127 | 65.33297
350 C.64E258 | 4184.8 0 0 0.00022 | 0.01624 | 0.00LL6 | 0.00247 | 46.3217 | 0.41042 | 19.01127 | B5.33297
355 C.64828 | 11B1.8 0 0 000022 | 0.01624 | 0.00116 | 000247 [ 16.3217 | 041042 | 19.01127 | 65.33257
350 C.64E828 | 41B4.8 0 0 0.00022 | 0.01624 | 0.00L16 | C.00247 | 46,3217 | 0.41042 | 19.01127 | 65.33297




Lampiran 9a

Tabel Data Termoelektrik Ganda-Paralel pada Tegangan 12 V

[TETI:] Te[°Cl| Th [°C] | AT [K] T‘i;:‘:';"" T T‘Ef_":;"‘ LAl |V V]
0 29 | 28 | © 29 29 39 | O | D
5 29 55 27 29 29 9 6.99 12
10 29 | s5 | 27 29 29 9 |698| 12
15 29 | s5 | 27 29 29 19 |e6s8| 12
20 o | & | B 29 29 9 |639| 12
25 30 | 55 | ; 29 29 0 | 7| 12
30 29 55 27 29 29 29 7 12
35 29 | s5 | 27 29 29 10 |699| 12
40 45 | 58 | B 29 29 10 |699| 12
a5 29 | s5 | 27 29 29 10 |699| 12
50 29 | s5 | 26 29 29 10 |699| 12
55 29 | 55 | 26 29 29 10 |699| 12
60 29 | 55 | 26 29 29 T HENEY
65 29 | 55 | 26 29 29 9 | 7| 12
J0 28 55 26 29 29 29 T 12
75 28 | 55 | 26 29 29 0 | 7| 12
80 28 | 55 | 26 28 29 9 | 7| 12
85 28 | 55 | 26 28 29 10 |699| 12
90 28 | 55 | 26 28 29 10 |699| 12
1 28 55 26 28 29 a0 6.09 12
100 | 28 | 55 | 26 28 29 10 |699| 12
105 28 | 55 | 26 28 29 10 |699| 12
10 | 28 | 55 | 26 28 29 10 |699| 12
115 28 | 55 | 26 28 29 10 |699| 12
120 | 28 | 55 | 26 28 29 10 |699| 12
125 3 | & | 38 28 29 10 |699| 12
130 | 28 | 55 | 26 28 29 10 |699| 12
135 28 55 26 28 29 a0 6.99 12
140 | 28 | s5 | 26 28 29 10 |699| 12
145 28 | 55 | 26 28 29 10 |699| 12
150 | 28 | 55 | 26 28 29 10 |639| 12
155 28 | s5 | 26 28 29 10 |699| 12
162 28 55 26 28 29 a0 6.59 12
165 28 | 55 | 26 28 29 0 |699| 12
170 | 28 | 55 | 26 28 29 0 |699| 12
175 w | % | 2 28 29 10 |699| 12
180 | 28 | 56 | 27 28 29 10 |699| 12

100



Lampiran 9a

Tabel Data Termoelektrik Ganda-Paralel pada Tegangan 12V

[ﬁf“t‘] Te[°C] | Th [°C] | AT [K] T“["J::';"" T [°C] T["'::'] 1[A] | V[V]
185 28 56 27 28 29 30 699 | 12
190 28 56 27 28 29 30 699 12
195 28 56 27 28 29 30 699 | 12
200 28 55 26 28 29 30 699 | 12
205 28 55 26 28 29 30 699 12
210 28 55 26 28 29 30 699 12
215 28 56 27 28 29 30 699 12
220 28 56 27 28 29 30 699 12
225 28 56 27 28 29 30 699 | 12
230 28 56 27 28 29 30 699 12
235 28 56 27 28 29 30 699 12
240 28 56 27 28 29 30 699 | 12
245 28 56 27 28 29 30 699 | 12
250 28 56 27 28 29 30 699 12
255 28 56 27 28 29 30 699 12
260 28 56 27 28 29 30 699 12
265 28 56 27 28 29 30 699| 12
270 28 56 27 28 29 30 699 | 12
275 28 56 27 28 29 30 699 | 12
280 28 56 27 28 29 30 699 12
285 28 56 27 28 29 30 699 | 12
290 28 56 27 28 29 30 699 | 12
295 28 56 27 28 29 30 699 | 12
300 28 56 27 28 29 30 699 12
305 28 56 27 28 29 30 699 12
310 28 56 27 28 29 30 699 | 12
315 28 56 27 28 29 30 699 | 12
320 28 56 27 28 29 30 699 | 12
325 28 56 27 28 29 30 6.99| 12
330 28 56 27 28 29 30 699 12
335 28 56 27 28 29 30 699 | 12
340 28 56 27 28 29 30 699| 12
345 28 56 27 28 29 30 699 12
350 28 56 27 28 29 30 699 12
355 28 56 27 28 29 30 699 | 12
360 28 56 27 28 29 30 699 | 12

101
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Lampiran 9b
Tabel Hasil Perhitungan Termoelektrik Ganda-Paralel pada Tegangan 12V

waktu | tkgl| P [ ATa | gw | am v | @em)| zey | piwl | cor | q.W] | q.lw]

[menit] | T okgkl | g | M “‘ wremk) | P . A
O 0.64887 | 4196.8 Q O 0.00021 | 0.01642 | 0.00112 | 0.00247 0 0 4] li]
5 0.64774 | 4173.6 1] o] 0.00022 | 0.01613 | 0.00119 | 0.00246 | 60.9684 | 0.34893 | 21.27356 | 82.24196
10 0.64774 | 41736 Q O 0.00022 | 0.01613 | 0.00119 | 0.00246 | 60.79408 | 0.34999 | 21.27746 | 82.07154
15 0.64774 | 4173.6 1] 0] 0.00022 | 0.01613 | 0.00119 | 0.00246 | 60.79408 | 0.34999 | 21.27746 | 82.07154
20 0.64774 | 41736 a O 0.00022 | 0.01613 | 0.00118 | 0.00246 | 60.9684 | 0.34893 | 21.27356 | 82.24196
25 0.64774 | 4173.6 4] o 0.00022 | 0.01613 | 0.00119 | 0.00246 | 61.14297 | 0.34787 | 21.26953 | B52.4125
30 0.64774 | 41736 a O 0.00022 | 0.01613 | 0.00119 | 0.00246 | 61.142597 | 0.34787 | 21.26853 | B2.4125
35 0.64774 | 4173.6 1] o 0.00022 | 0.01613 | 0.00119 | 0.00246 | 60.9634 | 0.34893 | 21.27356 | 82.24196
40 0.64774 | 41736 a O 0.00022 | 0.01613 | 0.00119 | 0.00246 | 60.9684 | 0.34893 | 21.27356 | B2.24156
45 0.64774 | 4173.6 0 o 0.00022 | 0.01613 | 0.00119 | 0.00246 | 60.96384 | 0.34893 | 21.27356 | 82.24196
50 0.64774 | 41736 a O 0.00022 | 0.01612 | 0.00119 | 0.00246 | 60.9684 | 0.34893 | 21.27356 | B2.24156
55 0.64774 | 4173.6 0 0 0.00022 | 0.01612 | 0.00119 | 0.00246 | 60.9684 | 0.34893 | 21.27356 | 82.24196
60 0.64774 | 41736 4] O 0.00022 | 0.01612 | 0.00119 | 0.00246 | 61.142597 | 0.34787 | 21.26953 | 82.4125
65 0.64774 | 4173.6 0 0 0.00022 | 0.01612 | 0.00119 | 0.00246 | 61.14297 | 0.34787 | 21.26953 | 82.4125
70 0.64774 | 41736 ] O 0.00022 | 0.01612 | 0.00119 | 0.00246 | 60.99931 | 0.34190 | 20.85593 | 81.85524
75 0.64774 | 4173.6 4] 0 0.00022 | 0.01612 | 0.00119 | 0.00246 | 60.99931 | 0.34190 | 20.85593 | 81.85524
80 0.64774 | 4173.6 1 9.01360 | 0.00022 | 0.01612 | 0.00119 | 0.00246 | 60.99931 | 0.34190 | 20.85593 | B1.85524
&5 0.64774 | 4173.6 1] 0 0.00022 | 0.01612 | 0.00119 | 0.00246 | 60.82515| 0.34295 | 20.86008 | 81.68523
90 0.64774 | 41736 4] O 0.00022 | 0.01612 | 0.00119 | 0.00246 | 60.82515| 0.34295 | 20.86008 | 81.68523
as 0.64774 | 4173.6 0 [v] 0.00022 | 0.01612 | 0.00119 | 0.00246 | 60.82515| 0.34295 | 20.86008 | 81.68523
100 0.64774 | 41736 i} O 0.00022 | 0.01612 | 0.00119 | 0.00246 | 60.82515| 0.34295 | 20.86008 | 81.68523
105 0.64774 | 4173.6 4] [v] 0.00022 | 0.01612 | 0.00119 | 0.00246 | 60.82515| 0.34295 | 20.86008 | 81.68523
110 0.64774 | 41736 Q i} 0.00022 | 0.01612 | 0.00119 | 0.00246 | 60.82515| 0.34295 | 20.86008 | 81.68523
115 0.64774 | 4173.6 0 v] 0.00022 | 0.01612 | 0.00119 | 0.00246 | €60.82515| 0.34295 | 20.826008 | 81.68523
120 0.64774 | 4173.6 1] o 0.00022 | 0.01612 | 0.00119 | 0.00246 | 60.82515| 0.34295 | 20.86008 | 81.68523
125 0.64774 | 41736 0 [v] 0.00022 | 0.01612 | 0.00119 | 0.00246 | €60.82515| 0.34295 | 20.86008 | 81.68523
130 0.64774 | 4173.6 Q o 0.00022 | 0.01612 | 0.00119 | 0.00246 | 60.82515| 0.34295 | 20.86008 | 81.68523
135 0.64774 | 4173.6 1] [u] 0.00022 | 0.01612 | 0.00119 | 0.00246 | 60.82515| 0.34295 | 20.86008 | 81.68523
140 0.64774 | 4173.6 a o 0.00022 | 0.01612 | 0.00119 | 0.00246 | 60.82515 | 0.34295 | 20.86008 | 81.68523
145 0.64774 | 4173.6 0 [v] 0.00022 | 0.01612 | 0.00119 | 0.00246 | 60.82515| 0.34295 | 20.86008 | 81.68523
150 0.64774 | 4173.6 1] 0] 0.00022 | 0.01612 | 0.00119 | 0.00246 | 60.82515| 0.34295 | 20.86008 | 81.68523
155 0.64774 | 4173.6 0 u] 0.00022 | 0.01612 | 0.00119 | 0.00246 | 60.82515| 0.34295 | 20.86008 | 81.68523
160 0.64774 | 4173.6 1] o 0.00022 | 0.01612 | 0.00119 | 0.00246 | 60.82515| 0.34295 | 20.86008 | 81.68523
165 0.64774 | 4173.6 0 lu] 0.00022 | 0.01612 | 0.00119 | 0.00246 | 60.82515| 0.34295 | 20.86008 | 81.68523
170 0.64774 | 4173.6 a 0] 0.00022 | 0.01612 | 0.00119 | 0.00246 | 60.82515 | 0.34295 | 20.86008 | 81.68523
175 0.64774 | 4173.6 0 o] 0.00022 | 0.01611 | 0.00119 | 0.00246 | 60.9684 | 0.33764 | 20.58544 | 81.55384
180 0.64774 | 4173.6 4] 0] 0.00022 | 0.01611 | 0.00119 | 0.00246 | 60.96384 | 0.33764 | 20.58544 | 81.55384




Lampiran 9b

Tabel Hasil Perhitungan Termoelektrik Ganda-Paralel pada Tegangan 12V

103

[T.:.fl M [ke] [in:m &[LT' AulW] | o, (V/K) Ew;c:ml(} p(aem)| z[k" | P[w] | coP | q/ W] | an[W]
185 | 0.64774| 41736 | 0 0 | 0.00022 | 0.01611 | 0.00119 | 0.00246 | 60.9684 | 0.33764 | 20.58544 | 8155384
190 |064774| 41736 | O 0 | 000022 | 0.01611 | 0.00119 | 0.00246 | 60.9684 | 0.33764 | 20.58544 | 8155384
195 | 064774 41736 | O 0 | 000022 | 0.01611 | 0.00119 | 0.00246 | 60.9684 | 0.33764 | 20.58544 | 81.55384
200 |064774| 41736 | O 0 | 000022 | 0.01612 | 0.00119 | 0.00246 | 60.82515| 0.34295 | 20.86008 | 81.68523
205 |064774| 41736 | O 0 | 000022 | 0.01612 | 0.00119 | 0.00246 | 60.82515 | 0.34295 | 20.86008 | 81.68523
210 | 064774 41736 | © 0 | 000022 | 0.01612 | 0.00119 | 0.00246 | 60.82515| 0.34295 | 20.86008 | 81.68523
215 | 064774 41736 | O 0 | 0.00022 | 0.01611 | 0.00119 | 0.00246 | 60.9684 | 0.33764 | 20.58544 | 81.55384
220 |064774| 41736 | O 0 | 0.00022 | 0.01611 | 0.00119 | 0.00246 | 60.9684 | 0.33764 | 20.58544 | 81.55384
225 | 064774 41736 | O 0 | 0.00022 | 0.01611 | 0.00119 | 0.00246 | 60.9684 | 0.33764 | 20.58544 | 81.55384
230 | 064774 41736 | O 0 | 0.00022 | 0.01611 | 0.00119 | 0.00246 | 60.9684 | 0.33764 | 20.58544 | 81.55384
235 | 064774 41736 | O 0 | 0.00022 | 0.01611 | 0.00119 | 0.00246 | 60.9684 | 0.33764 | 20.58544 | 81.55384
240 | 064774 41736 | O 0 | 0.00022 | 0.01611 | 0.00119 | 0.00246 | 60.9684 | 0.33764 | 20.58544 | 81.55384
245 | 064774 41736 | O 0 | 0.00022 | 0.01611 | 0.00119 | 0.00246 | 60.9684 | 0.33764 | 20.58544 | 81.55384
250 | 064774 41736 | 0 0 | 000022 | 0.01611 | 0.00119 | 0.00246 | 60.9684 | 0.33764 | 20.58544 | 81.55384
255 | 064774 41736 | O 0 | 000022 | 0.01611 | 0.00119 | 0.00246 | 60.9684 | 0.33764 | 20.58544 | 81.55384
260 |064774| 41736 | O 0 | 000022 | 0.01611 | 0.00119 | 0.00246 | 60.9684 | 0.33764 | 20.58544 | 81.55384
265 | 064774 41736 | O 0 | 000022 | 0.01611 | 0.00119 | 0.00246 | 60.9684 | 0.33764 | 20.58544 | 81.55384
270 | 064774 41736 | O 0 | 0.00022 | 0.01611 | 0.00119 | 0.00246 | 60.9684 | 0.33764 | 20.58544 | 81.55384
275 | 064774 41736 | O 0 | 000022 | 0.01611 | 0.00119 | 0.00246 | 60.9684 | 0.33764 | 20.58544 | 81.55384
280 | 064774 41736 | O 0 | 000022 | 0.01611 | 0.00119 | 0.00246 | 60.9684 | 0.33764 | 20.58544 | 81.55384
285 | 064774 41736 | © 0 | 0.00022 | 0.01611 | 0.00119 | 0.00246 | 60.9684 | 0.33764 | 20.58544 | 81.55384
290 | 064774 41736 | O 0 | 0.00022 | 0.01611 | 0.00119 | 0.00246 | 60.9684 | 0.33764 | 20.58544 | 81.55384
295 | 064774 41736 | © 0 | 000022 | 0.01611 | 0.00119 | 0.00246 | 60.9684 | 0.33764 | 20.58544 | 81.55384
300 |064774| 41736 | O 0 | 0.00022 | 0.01611 | 0.00119 | 0.00246 | 60.9684 | 0.33764 | 20.58544 | 81.55384
305 | 064774 41736 | © 0 | 0.00022 | 0.01611 | 0.00119 | 0.00246 | 60.9684 | 0.33764 | 20.58544 | 81.55384
310 | 064774 41736 | 0 0 | 0.00022 | 0.01611 | 0.00119 | 0.00246 | 60.9684 | 0.33764 | 20.58544 | 81.55384
315 | 064774 41736 | O 0 | 0.00022 | 0.01611 | 0.00119 | 0.00246 | 60.9684 | 0.33764 | 20.58544 | 81.55384
320 | 064774 41736 | © 0 | 000022 | 0.01611 | 0.00119 | 0.00246 | 60.9684 | 0.33764 | 20.58544 | 81.55384
325 | 064774 41736 | O 0 | 000022 | 0.01611 | 0.00119 | 0.00246 | 60.9684 | 0.33764 | 20.58544 | 81.55384
330 | 064774 41736 | O 0 | 000022 | 0.01611 | 0.00119 | 0.00246 | 60.9684 | 0.33764 | 20.58544 | 81.55384
335 | 064774 41736 | O 0 | 000022 | 0.01611 | 0.00119 | 0.00246 | 60.9684 | 0.33764 | 20.58544 | 8155384
340 | 064774 41736 | O 0 | 000022 | 0.01611 | 0.00119 | 0.00246 | 60.9684 | 0.33764 | 20.58544 | 81.55384
345 | 064774 41736 | O 0 | 000022 | 0.01611 | 0.00119 | 0.00246 | 60.9684 | 0.33764 | 20.58544 | 81.55384
350 | 064774 41736 | O 0 | 000022 | 0.01611 | 0.00119 | 0.00246 | 60.9684 | 0.33764 | 20.58544 | 81.55384
355 | 064774 41736 | O 0 | 000022 | 0.01611 | 0.00119 | 0.00246 | 60.9684 | 0.33764 | 20.58544 | 81.55384
360 | 064774 41736 | © 0 | 000022 | 0.01611 | 0.00119 | 0.00246 | 60.9684 | 0.33764 | 20.58544 | 81.55384
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Lampiran 10. Grafik temperatur sisi panas

Th (°C)

60

50
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20

O 1% P 1% '&00 0,6 X(QQ ,{\6 ,190 ’)ﬂf’ 160 ,f\% '500 ’57'6 ,5()0
Waktu (menit)

8V 1ov 12v

Grafik 1. Temperatur sisi panas untuk modul termoelektrik tunggal
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Grafik 2.

Temperatur sisi panas untuk modul termoelektrik ganda-seri
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Grafik 3.

Temperatur sisi panas untuk modul termoelektrik ganda-paralel
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Lampiran 10. Grafik temperatur sisi panas

Th (°C)

O 1% O 1% AR ,Qfo AR ,(\6 ,LQQ ,i)fo ’2530 ,ﬂ‘) o® "b’f) '5‘)0

Waktu (menit)

—s—tunggal —=+—ganda-seri —e—ganda-paralel

Grafik 4. Temperatur sisi panas dengan tegangan 8V
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Grafik 5. Temperatur sisi panas dengan tegangan 10V
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Grafik 6. Temperatur sisi panas dengan tegangan 12V
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Lampiran 11. Grafik temperatur sisi dingin

)

P P 15 AR D NP ’)90 ,ﬁfo ,ch ,ﬂ% o 2 P

Waktu (menit)

——8V ——10V —e—12V

Grafik 1. Temperatur sisi dingin untuk modul termoelektrik tunggal
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Grafik 2.

Temperatur sisi dingin untuk modul termoelektrik ganda-seri
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QO 1 QO 15 XQQ ,Qfo ,\/30 (\6 ,)90 ’):f) ,LC)Q ,1:\‘9 ,500 ,,;f) ,550

Waktu (menit)

a—8V —— 10V —e—12V

Grafik 3. Temperatur sisi dingin untuk modul termoelektrik ganda-paralel
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Lampiran 11. Grafik temperatur sisi dingin

Tc (°C)

O 1% P 1% XQQ ,Ofo X"Q (\‘9 ’190 ,):fa ,f,@ ,i\‘a ,590 ,gfa '5‘30

Waktu (menit)

—sa—tunggal ——ganda-seri —e—ganda-paralel

Grafik 4. Temperatur sisi dingin dengan tegangan 8V

35
30
25
20 V000000000800000000000080000000000
15
10

Tc (°C)

a1

O 1% D 1 ,\/QO 9’6 X"Q ,&16 100 ,)jf) ,LC)Q ,):\6 ,))00 ,,)rf) ,,)50

Waktu (menit)

—s—tunggal ——ganda-seri —e—ganda-paralel

Grafik5. Temperatur sisi dingin dengan tegangan 10V
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Grafik 6. Temperatur sisi dingin dengan tegangan 12V
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Lampiran 12. Grafik beda temperatur

AT (°C)

Q % P 1 XOQ x']fa xgg \ﬂ" ’290 ,):)fa ’2590 ,):\‘9 ,500 ,gfa ,5(30
Waktu (menit)

=—8V 10V —e—12V

Grafik 1.Beda temperatur untuk modul termoelektrik tunggal
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Grafik 2. Beda temperatur untuk modul termoelektrik ganda-seri
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Grafik 3. Beda temperatur untuk modul termoelektrik ganda-paralel



Lampiran 12. Grafik beda temperatur

AT (°C)

35
30
25
20
15
10

0 1% O 1% AP ,\/'f) AP ,(\6 '190 ,ﬁf:» ,Lc)Q '1:‘6 o® ,))qf) PN

Waktu (menit)

—s—tunggal —+—ganda-seri —e—ganda-paralel

.Grafik 4. Beda temperatur dengan tegangan 8 V

AT (°C)

35
30
25
20
15
10

O % L 1% ,&00 ,\:)fa '\‘90 {\6 ’190 ,i)f') ,Lc,Q ,ﬂ‘o o ’b’f) e

Waktu (menit)

—s—tunggal —+—ganda-seri —e—ganda-paralel

Grafik 5. Beda temperatur dengan tegangan 10 V
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Grafik 6. Beda temperatur dengan tegangan 12 V

109



Lampiran 13. Grafik temperatur air yang didinginkan
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Grafik 1. Temperatur air untuk termoelektrik tunggal
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Grafik 2. Temperatur air untuk termoelektrik ganda-seri
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Grafik 3. Temperatur air untuk modul termoelektrik ganda-paralel
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Lampiran 13. Grafik temperatur air yang didinginkan
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Grafik 4. Temperatur air dengan tegangan 8 V
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Grafik 6. Temperatur air dengan tegangan 12 V
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Lampiran 14. Data teknis modul termoelektrik TEC1-12706

Ti:: 1
|—B Thermoelectric
Cooler

TEC1-12706

Performance Specifications

Hot Side Temperature (°C) | 25°C | 50°C
Qmax (Watts) 50 57 \
Delta Tmax (°C) 66 75

Imax (Amps) 6.4 6.4

Vmax (Volts) 144 | 164

Module Resistance (Ohms) 1.98 2.30

A

(+) RED

AWG 16 TEFLON
B L= 150MM

L () BLAC

(THICKNESS)
AT | 1

Ceramic Material: Alumina (Al;03)
Solder Construction: 138°C, Bismuth Tin (BiSn)

Size table:
A B (o
40 40 3.8

Operating Tips

s Max. Operating Temperature: 138°C + Please consult HB for moisture
+ Do not exceed Imax or Vmax when protection options (seeling).
operating module. « Failure rate based on long time testings: 0.2%.

+ Life expectancy: 200,000 hours

Copyright HB Corporation. HB reserves the right to change these specifications without notice. Rev2.03



Lampiran 15. Grafik COP untuk mesin pendingin (Rohsenow,2013).
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Lampiran 16. Tabel sifat-sifat zat cair (Cengel and Boles, 2006).

TABLE A-3
Praperties of common liquids, solids, and foods .
(a) Liquids
Bailing data at 1 atm Freezing data Liquid properties
Narmal Latent heat of Latent heat Specific
bailing vaporization Freezing of fusion Temperature,  Density heat
Substance point, °C hyg. kdlkg paint, °C by, kiikg G mokg/m® o klikg - K
Ammonia 333 1357 117 322.4 -33.3 682 4,43
20 665 4.52
0 639 4.60
25 602 4,80
Argon ~18549 1616 -189,3 28 185.6 1394 1,14
Benzena 80.2 394 5.5 126 20 879 172
Brine (20% sodium
chloride by mass) 103.9 — -17.4 — 20 1150 3.11
n-Butane 0.5 385.2 =1385 80.3 -0.5 601 2.31
Carbon dioxide —78.4*  230.5 (at 0°C) 56.6 0 298 0.59
Ethanal 8.2 838.3 -114.2 109 25 783 2.46
Ethyl aleohal /8.6 855 -156 108 20 789 2.84
Ethylene glyeal 198.1 800,1 10.8 181.1 20 1109 2.84
Glycerine 179.9 974 189 200.6 20 1261 2,32
Helium —-768.9 2.8 — - -268,9 146.2 2.8
Hydrogen -252.8 445.7 -259.2 59.5 2528 70.7 10.0
Isobutane =3l 367.1 -160 105.7 11.7 593.8 2.28
Kerosene 204-293 251 74.9 — 20 820 2.00
Mercury 356.7 2947 ° 38.9 11.4 25 13,560 0.139
Methane 161.5 510.4 -182.2 58.4 161.5 423 3.49
- 100 301 5.79
Methanaol 64.5 1100 -97.7 99.2 25 187 2,55
Nitrogen -195.8 198.6 210 25.3 -195.8 809 2.06
160 596 297
Octane 124.8 306.3 5/.5 180.7 20 703 2.10
QOil {light) 25 910 1.80
Oxygen -183 212.7 2188 13.7 -183 1141 1.71
Petroleum - 230-384 20 640 2.0
Prapane 421 427.8 —187.7 800 42.1 581 2.25
4] 529 2.53
50 449 3.13
Retrigerant-134a 26.1 217.0 96.6 50 1443 1.23
26.1 1374 1.27
0 1295 1.34
25 1207 1.43
Water 100 2257 0.0 3337 0 1000 4,22
25 a97 4,18
50 988 4.18
75 975 4.1%
100 8958 4,22
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* Sublimation temparatura, (At pressures below the triple-point pressure of 518 kPa, carbon diokide sxists ot o solid or Ras, Also, the free
o carbon dioxide 14 the triple-point temperatiife of

56,5°C.)

£ing-point tempermm




Lampiran 17. Tampilan AZTEC software version 3.1
(Laird Technologies. 2010).

-
> Laird Technologies Thermoelectric Design/Selecticn Guide

Lalrd

TECHNOLOGIES®

Innovative Technology
for a Connected World
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A to Z Thermoelectrics - AZTEC

A Thermoelectric Design Guide & Selection Tool

Version 3.1

Click Here to Begin

Scillasoft Consulting © 1997- 2012

-

i oo . i

IFiIe Units  TEC Options  Laird Technologies
Enter Cooling Requirements

Ambient Temperature (Ta) III (°C)
TEC Cold Temperature (Tc) I:l (°c)
!l Heat Pumped at Cold Side (Qc) |:| (W)

‘ Qc Estimating Worksheetl

Voltage Supply (if specified)

|:| (Volts)

Insulation

—| Cold Plate

Tc

Thermoelectric

[N
[

[CaT)

Select Operating Point

@ Lower Cost ( Better Efficiency (COP)

Heat Sink

I Thermoelectric Solutions

IOperating Current (A) I:l Operating Voltage I:l

| Optimum Current (A) I:l Opt COP I:l

IMax Current (A) I:l CcOP I:l

| Power Supply (W) |:| Thot (°C) |:|

| Heat Pumped at Cold l:l ©Osa ("C/W) l:l
Surface (W) 1 heat sink

| Analysis Worksheet I

Sink to Ambient-
Thermal Resistance

©<0.02°C/W
O=<0.056°C/W

‘ @<0.1°CIW
©<0.5°CIW

| Clear Requirements I

IDisplay Options

@ Assembly Drawing
C Dimensioned Drawing

C Currentvs Te
O Voltage vs Tc
C'Input Power vs Tc
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Gambar proses pengambilan data dan rangkaian alat penelitian




