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Lampiran 1 : Perhitungan kesetimbangan massa dan energi pada setiap tahapan

penggilingan bahan baku menjadi pakan ternak ayam

A. Kesetimbangan Massa Bagian

1. Massa Padatan = Massa Total Bahan — (Kadar Air Awal x Massa Total Bahan)

Massa Total Bahan —Massa padatan bahan

x 100%

Massa Cair =
Massa total bahan

Massa padatan Jagung (Xpj) = {7193 kg - (14,19 % x 7193kg)}

= 6172,3 Kg
Massa padatan Bungkil Kedelai (Xpk) = {2253 kg — (7.4% x 2253 kg)}
= 2086.3Kg
Massa padatan Basemix (Xpb) = {2257 kg- ( 6,5% x 2257 kg)}
= 2110.3 Kg
Massa padatan Premix (Xpp) ={3388 - (6,5 % x 3388 kg)}
= 3167.8 Kg

2. Kesetimbangan Komponen Air
Massa total bahan x Massa air bahan = Massa Pakan x Massa air Pakan
(M;. Xcj+ MK. Xck + Mb. Xcp + My .Xcp) =( Mpt. XCpr)
(7193 x 0,1419 ) + (2253 x 0,074) + (2257 x 0,065) + (3388 x 0,065) = 15091 x 0,103
1554,3= 1554,3

3. Kesetimbangan Komponen Lemak
Massa total bahan x Kadar lemak bahan = Massa Pakan x Kadar lemak Pakan
(M;. XLj+ Mk. XLk + Mb. XLy + Mp . XLp) =( Mpt. XLp)
(7193 x4.5) + (2253 x 0,51) + (2257 x XLp) + (3388 x 2) = 15091 x 2,78
419.5 = 4195

4. Kesetimbangan Komponen Kadar Abu
Massa total bahan x Kadar Abu bahan = Massa Pakan x Kadar Abu Pakan
(M;. XKj+ Mk. XKi + Mb. XK+ Mp . XKp) =( Mpt. XKpr)
(7193 x 2 ) + (2253 x 6) + (2257 x 4.87) + (3388 x 76) = 15091 x 19.64
2963.8 = 2963.8

5. Kesetimbangan Kompenen Kadar Protein
Massa total bahan x Kadar Protein bahan = Massa Pakan x Kadar Protein Pakan
(Mj. XPj + Mk. XPk + Mb. XPb + Mp .XPp) =( Mpt . XPy)
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XPpr = 15091

(7193 x 8.7 ) + (2253 x 41) + (2257 x 36 ) + (3388 X 22) = 15091 X XPp

310740.1
= = 20.59

Energi Listrik

Energi listrik hammer mill pada jagung
160325,5w x 0,5 jam

80162,75 wh =80.16275 Kwh

Energi listrik hammer mill pada bungkil kedelai
= 160325,5w x 0,25 jam

= 40081,375 wh = 40,0813 Kwh

Energi listrik Mixer

29.828 w x 0,75 jam

22.371 wh = 22,371 kwh

Konsumsi Energi (Watt) = VxIx Cos g xtxV3

Pada industri besar atau pabrik, umumnya listrik 3 phase bertegangan 380 volt

yang digunakan.

1.

Penggunaan energi pada Hammer Mill :

Untuk proses grinding bahan baku jagung dan bungkil kedelai, nilai acuannya
diamsusikan sama.

Tegangan (V) = 380 Volt

Waktu Proses jagung (t) = 30 menit = 0.5 jam

Waktu Proses Bungkil Kedelai (t) = 15 menit = 900 detik

Kuat Arus (1) = 82 Ampere

Cos ¢ =0.86

Massa Awal Jagung = 7,225 ton

Massa Awal Bungkil Kedelai = 2,300 Kg

Jagung

Konsumsi energi = 380 x 82 x 0.86 x 0.5 x v/3
= 23207,402 watt = 23,207 kwh

Bungkil Kedelai

Konsumsi energi = 380 x 82 x 0.86 x 0.25 x V3
=11603.701 watt = 11.604 kwh
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C. Penggunaan energi pada Pencampuran (Mixer)
Tegangan (V) = 380 Volt
Waktu Proses (t) = 45 menit = 2750 Detik
Kuat Arus (I) = 60 Ampere
Cos ¢ =0.86
Massa Bahan pakan yang dicampur = 15 ton
Konsumsi energi = 380 x 60 x 0.86 x 0.75 x /3= 20140.287 watt = 20.140 kwh
C. Energi Size Reduction
1. Energi Size Reduction pada Jagung
dl1=10mm=0,01m
d2 =8 mm =0,008 m
KR = 23,207 kwh / (1/(0,008 m))- (1/(0,01 m))
KR =0.92828 kwh/m
Untuk menghasilkan partikel dengan ukuran 7 mm = 0,007 m
P =0.92828 kwh/m (1/(0,007 m)) - (1/(0,01 m))
P =39.78 kwh
2. Energi Size Reduction pada bungkil kedelai
dl=5mm=0,005m
d2=3mm=0,003m
KR = 11.604 / (1/(0,003 m))- (1/(0,005 m))
KR = 0.0870 kwh/m
Untuk menghasilkan partikel dengan ukuran 0,2 mm = 0,002 m
P = 0.0870 kwh/m (1/(0,002 m))- (1/(0,005 m))
P = 26,13 kwh

D. Daya Pengaduk
Daya putar atau pengaduk dapat dihitung sebagai berikut :

Fp = % x 2.05 x 53325.1 % x (0.204 %)2 x 0.071 m?
kgm
52

= 161.50 =161.50 N

Sehingga nilai gaya pengaduk :
P = 1615 N x 0.204 =

= 32.946 "’T’” = 32.946 watt
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Untuk 45 menit pengadukan, membutuhkan listrik sebesar = 32.946 watt x
0.75 h =24.7095 wh = 247.095 kwh

E. Energi Thermal
1. Energi pada proses grinding (Hammer Mill)
Massa Jagung = 7.225 kg
Kapasitas panas Jagung = 3.32 Kkj/kg
Suhu awal Jagung = 30.5°C
Massa Bungkil Kedelai = 2.300 Kg
Kapasitas panas Bungkil Kedelai = 1.84 KJ/Kg°C
Suhu awal Bungkil kedelai = 30.8°C
Temperatur Hammer Mill = 35.5 °C
a. Energi Grinding padajagung = M x Cp x AT
= 7225 Kg x 3.32 Kj/Kg°C x (35.5°C — 30.5°C)
= 119.935 KJ =33.315 kwh
b. Energi Grinding pada B.Kedelai = M x Cp x AT
2300 Kg x 1.84 KJ/Kg°C x (35.5°C — 30.8°C)
18.890 KJ =5.247 kwh
2. Energi pada pakan Ternak
Massa Pakan = 15091 Kg
Suhu Awal Pakan (suhu ruang ) = 27° C
Suhu Akhir Pakan := 31.6° C
Kapasitas Panas Cp pakan/tepung = 1.88 KJ/Kg°C
Energi Pada Pakan Ternak = M x Cp x AT
15091 Kg x 1.88 KJ/Kg°C x (31.6° C —27° C)
130506. 968 KJ = 36251.94 kwh
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Lampiran 2 : Perhitungan analisis ekonomi

1. Produksi 20 ton per hari

Jumlah Produksi Pakan dan Harga Jual

Jumlah Produksi Pakan
Tahun Harga (Rp)
Perhari Perbulan Pertahun
1 20,000 500,000.00 6,000,000 5,575
2 20,000 500,000.00 6,000,000 5,575
3 20,000 500,000.00 6,000,000 5,575
4 20,000 500,000.00 6,000,000 5,575
5 20,000 500,000.00 6,000,000 5,575
6 20,000 500,000.00 6,000,000 5,575
7 20,000 500,000.00 6,000,000 5,575
8 20,000 500,000.00 6,000,000 5,575
9 20,000 500,000.00 6,000,000 5,575
10 20,000 500,000.00 6,000,000 5,575
11 20,000 500,000.00 6,000,000 5,575
12 20,000 500,000.00 6,000,000 5,575
13 20,000 500,000.00 6,000,000 5,575
14 20,000 500,000.00 6,000,000 5,575
15 20,000 500,000.00 6,000,000 5,575
Pendapatan, Biaya Produksi dan Laba
Pendapatan Biaya Produksi

Pertahun (Rp)

Pertahun (Rp)

Laba Pertahun (Rp)

33,450,000,000

24,186,433,831

9,263,566,169

33,450,000,000

24,464,016,682

8,985,983,318

33,450,000,000

24,774,909,475

8,675,090,525

33,450,000,000

25,123,109,403

8,326,890,597

33,450,000,000

25,513,093,323

7,936,906,677

33,450,000,000

25,897,524,172

7,552,475,828

33,450,000,000

26,296,054,788

7,153,945,212

33,450,000,000

26,775,444,504

6,674,555,496

33,450,000,000

27,306,859,452

6,143,140,548

33,450,000,000

27,895,882,476

5,554,117,524

33,450,000,000

28,551,146,246

4,898,853,754

33,450,000,000

29,236,563,516

4,213,436,484

33,450,000,000

30,034,387,881

3,415,612,119

33,450,000,000

30,918,663,877

2,531,336,123

33,450,000,000

31,898,760,106

1,551,239,894

Arus Kas/Tahun

6,191,810,018
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Perhitungan Net Present Value

Tahun Suku Bunga Pendapatan Nilai Tunai Pengeluaran Nilai Tunai Nilai Tunai Bersih (NPV)
12.00% Penerimaan Pengeluaran
0 1.0000 10,654,800,000 -10,654,800,000
1 0.8929 33,450,000,000 29,866,071,429 24,186,433,831 21,595,030,206 8,271,041,222
2 0.7972 33,450,000,000 26,666,135,204 24,464,016,682 19,502,564,319 7,163,570,885
3 0.7118 33,450,000,000 23,809,049,289 24,774,909,475 17,634,291,206 6,174,758,084
4 0.6355 33,450,000,000 21,258,079,723 25,123,109,403 15,966,190,212 5,291,889,511
5 0.5674 33,450,000,000 18,980,428,324 25,513,093,323 14,476,814,324 4,503,614,000
6 0.5066 33,450,000,000 16,946,811,003 25,897,524,172 13,120,491,707 3,826,319,297
7 0.4523 33,450,000,000 15,131,081,253 26,296,054,788 11,894,999,750 3,236,081,503
8 0.4039 33,450,000,000 13,509,893,976 26,775,444,504 10,814,152,957 2,695,741,019
9 0.3606 33,450,000,000 12,062,405,336 27,306,859,452 9,847,127,269 2,215,278,066
10 0.3220 33,450,000,000 10,770,004,764 27,895,882,476 8,981,727,568 1,788,277,195
11 0.2875 33,450,000,000 9,616,075,682 28,551,146,246 8,207,772,290 1,408,303,392
12 0.2567 33,450,000,000 8,585,781,859 29,236,563,516 7,504,297,658 1,081,484,201
13 0.2292 33,450,000,000 7,665,876,660 24,774,909,475 5,677,769,815 1,988,106,845
14 0.2046 33,450,000,000 6,844,532,732 25,123,109,403 5,140,685,938 1,703,846,794
15 0.1827 33,450,000,000 6,111,189,939 31,898,760,106 5,827,784,210 283,405,729
Jumlah PVb = 227,823,417,173 PVc = 186,846,499,430 40,976,917,743
NPV = PVb - PVc
NPV = 40,976,917,743 > 0 = Layak
Benevit Cost Ratio (B/C Ratio) = PVb/PVc
= 1.219307923 >1 = tlayak
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Perhitungan Internal Rate Return

Tahun Net Benefit bt PV Benevit b PV Cost
30% 50%
1 9,263,566,169 | 0.7692 7,125,820,129.8 0.6667 6,175,710,779.2
2 8,985,983,318 | 0.5917 5,317,149,892.2 0.4444 3,993,770,363.5
3 8,675,090,525 | 0.4552 3,948,607,430.5 0.2963 2,570,397,192.5
4 8,326,890,597 | 0.3501 2,915,475,857.5 0.1975 1,644,817,895.6
5 7,936,906,677 | 0.2693 2,137,639,728.4 0.1317 1,045,189,356.6
6 7,552,475,828 | 0.2072 1,564,693,326.1 0.0878 663,043,145.4
7 7,153,945,212 | 0.1594 1,140,097,894.6 0.0585 418,703,697.8
8 6,674,555,496 | 0.1226 818,230,247.3 0.0390 260,430,758.6
9 6,143,140,548 | 0.0943 579,295,668.0 0.0260 159,797,183.4
10 5,554,117,524 | 0.0725 402,885,411.6 0.0173 96,316,895.2
11 4,898,853,754 | 0.0558 273,349,069.1 0.0116 56,635,745.9
12 4,213,436,484 | 0.0429 180,849,046.7 0.0077 32,474,415.5
13 3,415,612,119 | 0.0330 112,772,956.4 0.0051 17,550,204.4
14 2,531,336,123 | 0.0254 64,289,919.9 0.0034 8,671,060.0
15 1,551,239,894 | 0.0195 30,306,004.3 0.0023 3,542,501.8
Jumlah 26,611,462,582.4 17,147,051,195.4
Investasi -10,654,800,000.0 -10,654,800,000.0
NPV 15,956,662,582.4 6,492,251,195.4
IRR= DF1+(DF2-DF1)(NPV1/NPV1-NPV2)

63.7

>12% = t Layak
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Perhitungan Payback Period

Tahun Pengeluaran Penerimaan Keuntungan
(Rp) (Rp) (Rp)

0 10,654,800,000

1 24,186,433,831 | 33,450,000,000 9,263,566,169
2 24,464,016,682 | 33,450,000,000 8,985,983,318
3 24,774,909,475 | 33,450,000,000 8,675,090,525
4 25,123,109,403 | 33,450,000,000 8,326,890,597
5 25,513,093,323 | 33,450,000,000 7,936,906,677
6 25,897,524,172 | 33,450,000,000 7,552,475,828
7 26,296,054,788 | 33,450,000,000 7,153,945,212
8 26,775,444,504 | 33,450,000,000 6,674,555,496
9 27,306,859,452 | 33,450,000,000 6,143,140,548
10 27,895,882,476 | 33,450,000,000 5,554,117,524
11 28,551,146,246 | 33,450,000,000 4,898,853,754
12 29,236,563,516 | 33,450,000,000 4,213,436,484
13 30,034,387,881 | 33,450,000,000 3,415,612,119
14 30,918,663,877 | 33,450,000,000 2,531,336,123
15 31,898,760,106 | 33,450,000,000 1,551,239,894

Arus Kas per tahun

6,191,810,018

PP =

(Investasi Awal/Arus Kas per

tahun)x12
20.65
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2. Produksi 30 ton per hari

Jumlah Produksi Pakan dan Harga Jual

Jumlah Produksi Pakan
Tahun Harga (Rp)
Perhari Perbulan Pertahun
1 30,000 750,000.00 9,000,000 5,575
2 30,000 750,000.00 9,000,000 5,575
3 30,000 750,000.00 9,000,000 5,575
4 30,000 750,000.00 9,000,000 5,575
5 30,000 750,000.00 9,000,000 5,575
6 30,000 750,000.00 9,000,000 5,575
7 30,000 750,000.00 9,000,000 5,575
8 30,000 750,000.00 9,000,000 5,575
9 30,000 750,000.00 9,000,000 5,575
10 30,000 750,000.00 9,000,000 5,575
11 30,000 750,000.00 9,000,000 5,575
12 30,000 750,000.00 9,000,000 5,575
13 30,000 750,000.00 9,000,000 5,575
14 30,000 750,000.00 9,000,000 5,575
15 30,000 750,000.00 9,000,000 5,575
Pendapatan, Biaya Produksi dan Laba
Pendapatan Biaya Produksi

Pertahun (Rp)

Pertahun (Rp)

Laba Pertahun (Rp)

50,175,000,000

24,186,433,831

25,988,566,169

50,175,000,000

24,464,016,682

25,710,983,318

50,175,000,000

24,774,909,475

25,400,090,525

50,175,000,000

25,123,109,403

25,051,890,597

50,175,000,000

25,513,093,323

24,661,906,677

50,175,000,000

25,897,524,172

24,277,475,828

50,175,000,000

26,296,054,788

23,878,945,212

50,175,000,000

26,775,444,504

23,399,555,496

50,175,000,000

27,306,859,452

22,868,140,548

50,175,000,000

27,895,882,476

22,279,117,524

50,175,000,000

28,551,146,246

21,623,853,754

50,175,000,000

29,236,563,516

20,938,436,484

50,175,000,000

30,034,387,881

20,140,612,119

50,175,000,000

30,918,663,877

19,256,336,123

50,175,000,000

31,898,760,106

18,276,239,894

Arus Kas/Tahun

22,916,810,018
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Perhitungan Net Present Value

Tahun Suku Bunga Pendapatan Pengeluaran Nilai Tunai Pengeluaran Nilai Tunai Bersih (NPV)
12.00% Nilai Tunai Penerimaan

0 1.0000 10,654,800,000 -10,654,800,000
1 0.8929 50,175,000,000 44,799,107,143 24,186,433,831 21,595,030,206 23,204,076,936
2 0.7972 50,175,000,000 39,999,202,806 24,464,016,682 19,502,564,319 20,496,638,487
3 0.7118 50,175,000,000 35,713,573,934 24,774,909,475 17,634,291,206 18,079,282,728
4 0.6355 50,175,000,000 31,887,119,584 25,123,109,403 15,966,190,212 15,920,929,372
5 0.5674 50,175,000,000 28,470,642,486 25,513,093,323 14,476,814,324 13,993,828,162
6 0.5066 50,175,000,000 25,420,216,505 25,897,524,172 13,120,491,707 12,299,724,798
7 0.4523 50,175,000,000 22,696,621,880 26,296,054,788 11,894,999,750 10,801,622,130
8 0.4039 50,175,000,000 20,264,840,964 26,775,444,504 10,814,152,957 9,450,688,007
9 0.3606 50,175,000,000 18,093,608,003 27,306,859,452 9,847,127,269 8,246,480,734
10 0.3220 50,175,000,000 16,155,007,146 27,895,882,476 8,981,727,568 7,173,279,577
11 0.2875 50,175,000,000 14,424,113,523 28,551,146,246 8,207,772,290 6,216,341,233
12 0.2567 50,175,000,000 12,878,672,789 29,236,563,516 7,504,297,658 5,374,375,131
13 0.2292 50,175,000,000 11,498,814,990 24,774,909,475 5,677,769,815 5,821,045,175
14 0.2046 50,175,000,000 10,266,799,098 25,123,109,403 5,140,685,938 5,126,113,160
15 0.1827 50,175,000,000 9,166,784,909 31,898,760,106 5,827,784,210 3,339,000,699
Jumlah PVb = 341,735,125,759 PVc = 186,846,499,430 154,888,626,329

NPV = PVb - PVc

NPV =

Benevit Cost Ratio (B/C Ratio)

= PVb/PVc

154,888,626,329 > 0 = Layak

= 1.828961885 >1 = tlayak
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Perhitungan Internal Rate Return

Tahun Net Benefit bt PV Benevit bt PV Cost
30% 50%
1 25,988,566,169 | 0.7692 19,991,204,745.2 0.6667 17,325,710,779.2
2 25,710,983,318 | 0.5917 15,213,599,596.4 0.4444 11,427,103,696.8
3 25,400,090,525 | 0.4552 11,561,261,049.1 0.2963 7,525,952,748.1
4 25,051,890,597 | 0.3501 8,771,363,256.4 0.1975 4,948,521,599.3
5 24,661,906,677 | 0.2693 6,642,168,496.8 0.1317 3,247,658,492.4
6 24,277,475,828 | 0.2072 5,029,715,455.6 0.0878 2,131,355,902.6
7 23,878,945,212 | 0.1594 3,805,499,532.7 0.0585 1,397,578,869.3
8 23,399,555,496 | 0.1226 2,868,539,199.7 0.0390 913,014,206.2
9 22,868,140,548 | 0.0943 2,156,456,400.6 0.0260 594,852,815.1
10 22,279,117,524 | 0.0725 1,616,085,975.2 0.0173 386,353,983.0
11 21,623,853,754 | 0.0558 1,206,580,271.8 0.0116 249,993,804.5
12 20,938,436,484 | 0.0429 898,719,202.6 0.0077 161,379,787.9
13 20,140,612,119 | 0.0330 664,980,768.7 0.0051 103,487,119.3
14 19,256,336,123 | 0.0254 489,065,160.1 0.0034 65,962,336.6
15 18,276,239,894 | 0.0195 357,056,189.1 0.0023 41,736,686.2
Jumlah 81,272,295,299.9 50,520,662,826.6
Investasi -10,654,800,000.0 -10,654,800,000.0
NPV 70,617,495,299.9 39,865,862,826.6
IRR= DF1+(DF2-DF1)(NPV1/NPV1-NPV2)

75.9

>12% = t Layak




Perhitungan Payback Period

Tahun

Pengeluaran
(Rp)

Penerimaan
(Rp)

Keuntungan

(Rp)

10,654,800,000

24,186,433,831

50,175,000,000

25,988,566,169

24,464,016,682

50,175,000,000

25,710,983,318

24,774,909,475

50,175,000,000

25,400,090,525

25,123,109,403

50,175,000,000

25,051,890,597

25,513,093,323

50,175,000,000

24,661,906,677

25,897,524,172

50,175,000,000

24,277,475,828

26,296,054,788

50,175,000,000

23,878,945,212

26,775,444,504

50,175,000,000

23,399,555,496
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50,175,000,000

21,623,853,754

=
N

29,236,563,516
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30,918,663,877

50,175,000,000

19,256,336,123

[
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31,898,760,106

50,175,000,000

18,276,239,894

Arus Kas per tahun

22,916,810,018

PP =

(Investasi Awal/Arus Kas per

tahun)x12
5.58
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Lampiran 3 : Dokumentasi penelitian

L.

Gambar 2 : Tampak Bagian Dalam Pabrik Pakan CV. Cahaya Mario
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Gambar 3 : Bahan Baku

Gambar 4 : Bungkil Kedelai yang digunakan
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Gambar 5 : Pengukuran Kadar Air Jagung Menggunakan Moisture Meter

Gambar 6 : Pengukuran Suhu Awal Jagung Menggunakan Termometer
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Gambar 7 :

Pengukuran Suhu Lingkungan menggunakanTermometer Digital

64



Gambar 8 : Pengukuran Suhu Pakan Ternak Ayam

Gambar 9 : Proses Pengemasan

Gambar 10 : Komputer Operator
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Gambar 11 : Panel Suhu
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Lampiran 3 : Daftar Riwayat Hidup

DAFTAR RIWAYAT HIDUP

Yanna Yahya lahir di Parepare pada tanggal 17 April 1979. Anak
kedua dari sembilan bersaudara pasangan bapak  Drs. H.
Muhammad Yahya (alm) dan Ibu Hj. Suwartyningsih. Adapun

jenjang pendidikan formal yang pernah dilalui antara lain :

Tamat SDN 1 Pangsid Kabupaten Sidenreng Rappang tahun 1991
Tamat SMPN 1 Pangsid Kabupaten Sidenreng Rappang tahun 1994.
Tamat SMU Swasta Kartika VII-1 Kotamadya Makassar tahun 1997.

1.
2.
3.
4,

Sarjana (S1) pada Program Studi Teknik Pertanian Jurusan Teknologi
Pertanian, Fakultas Pertanian Universitas Hasanuddin dari tahun 1997

sampai dengan tahun 2002.

Riwayat Pekerjaan

1. Sales Officer pada kantor Astra Credit Companies Cabang Makassar dari
tahun 2015 sampai dengan tahun 2009

2. Sales Officer pada Kantor Astra Credit Companies Cabang Parepare dari
tahun 2011 sampai dengan tahun 2015.

3. Supervisor pada kantor Honda PT. Makassar Indah Motor Cabang Parepare

dari tahun 2015 sampai dengan tahun 2016

Karya ilmiah yang telah dipublikasikan : Prosiding Seminar International
Universitas Mataram International Conference FANRess 7" Publisher IAP dan
Terindeks Scopus
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