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Lampiran 1 Perhitungan Analisis Data

A.

Kadar Air

=" 9
X—WZX100A)

Dimana,

X

= Kadar air (%)

W1 = Kehilangan bobot contoh (gram)

W. = Bobot contoh (gram)

1. Perhitungan Kadar Air menggunakan ayakan 30 mesh

a)

b)

5% Bahan Perekat + 95% Ampas Kopi

Sampel awal =1,0490 gram

Sampel akhir =0,0358 gram
="

X = " X 100%

10,0358
11,0490

10% Bahan Perekat + 90% Ampas Kopi
Sampel awal =1,0043 gram

X

X 100%

Sampel akhir =0,0464 gram
X ="%x100%
Wy

X =22 % 100%

11,0043
15% Bahan Perekat + 85% Ampas Kopi
Sampel awal =1,0342 gram
Sampel akhir =0,0601 gram

M 0
X—W2><100/o

X =22 % 100%

1,0342

20% Bahan Perekat + 80% Ampas Kopi

Sampel awal =1,0180 gram
Sampel akhir = 0,0666 gram
" 1100%
2 X 100%

Kadar Air menggunakan ayakan 50 mesh

an Perekat + 95% Ampas Kopi

Optimized using  |awal =1,0060 gram

trial version
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X = 351%
X = 4,64%
X = 581%
X = 6,54%



Sampel akhir =0,0440 gram
X= m x 100%

0,0440 o _ 0
X= L0060 X 100% X =437%

b) 10% Bahan Perekat + 90% Ampas Kopi
Sampel awal =1,0110 gram
Sampel akhir =0,0511 gram

="
X = " X 100%

0,0511
1,0110

X = X 100% X = 5,05%

c) 15% Bahan Perekat + 85% Ampas Kopi
Sampel awal =1,0311 gram
Sampel akhir =0,0719 gram

"
X = " X 100%

0,0719
1,0311

d) 20% Bahan Perekat + 80% Ampas Kopi

X =

X 100% X=697%

Sampel awal =1,0376 gram
Sampel akhir =0,0794 gram
X=— >< 100%
X = ‘1’2;3‘; x 100% X = 765%
B. Kadar Abu
Kadar Abu = =—2x 100%
Dimana,
w = Bobot contoh sebelum diabukan (gram)

Wi = Bobot contoh + cawan sesudah diabukan (gram)
W2 = Bobot cawan kosong (gram)
1. Perhitungan Kadar Abu menggunakan ayakan 30 mesh
a) 5% Bahan Perekat + 95% Ampas Kopi
' impel + cawan sesudah diabukan = 25,1838 gram
awan = 24,1564 gram
mpel  =2,5165 gram

bu =

Wi -Wp

"2« 100%

Optimized using bu = 26,6729-25,1838 % 100%
trial version 26,6729
www.balesio.com




Kadar Abu = 5,58%
b) 10% Bahan Perekat + 90% Ampas Kopi
Berat Sampel + cawan sesudah diabukan = 28,3142 gram
Berat Cawan = 28,2493 gram
Berat Sampel =2,5077 gram

Wy W,
w
30,7570-28,3142
30,7570

Kadar Abu = 7,94%
c) 15% Bahan Perekat + 85% Ampas Kopi

Berat Sampel + cawan sesudah diabukan = 25,0709 gram

Kadar Abu = x 100%

Kadar Abu = X 100%

Berat Cawan = 25,0191 gram
Berat Sampel =2,5104 gram

Wy -W,
w
27,5235-25,0709
27,5235

Kadar Abu = 8,93%
d) 20% Bahan Perekat + 80% Ampas Kopi
Berat Sampel + cawan sesudah diabukan = 24,5039 gram
Berat Cawan = 25,3643 gram
Berat Sampel  =2,5273 gram

Kadar Abu = X 100%

Kadar Abu = X 100%

Kadar Abu = 2272 x 100%

w
27,8916—24,5039
27,8916

Kadar Abu = 12%
2. Perhitungan Kadar Abu menggunakan ayakan 50 mesh
a) 5% Bahan Perekat + 95% Ampas Kopi
Berat Sampel + cawan sesudah diabukan = 25,4238 gram
Berat Cawan = 24,4587 gram
Berat Sampel =2,5141 gram

bu =272+ 100%

w

Kadar Abu = X 100%

__ 26,9728-25,4238
26,9728

bu = 5,74%
1an Perekat + 90% Ampas Kopi
Optimized using mpel + cawan sesudah diabukan = 25,5453 gram

trial version
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bu X 100%




Berat Cawan = 25,3616 gram
Berat Sampel =2,5083 gram

Kadar Abu = =—2x100%

27,8699—25,5453
27,8699

Kadar Abu = 8,34%
c) 15% Bahan Perekat + 85% Ampas Kopi
Berat Sampel + cawan sesudah diabukan = 24,9615 gram
Berat Cawan = 24,9088 gram
Berat Sampel =2,5070 gram

Kadar Abu = X 100%

Kadar Abu = ——2x 100%

27,4158-24,9615
27,4158

Kadar Abu = 8,95%
d) 20% Bahan Perekat + 80% Ampas Kopi

Berat Sampel + cawan sesudah diabukan = 24,2300 gram

Kadar Abu = X 100%

Berat Cawan = 25,1313 gram
Berat Sampel  =2,5365 gram

Kadar Abu = 22~%2 " ><100%

27,6678—24,2300

Kadar Abu = 276678 x 100%
Kadar Abu = 12,43%
C. Kadar Volatil
Zat yang mudah menguap = 2= WZ X 100%
Dimana:
Wi = Bobot sampel awal (gram)
W2 = Bobot sampel setelah pemanasan (gram)

1. Perhitungan Kadar zat mudah menguap menggunakan ayakan 30 mesh
a) 5% Bahan Perekat + 95% Ampas Kopi
Berat sampel awal =1.5089 gram

Sampel akhir =1,1705 gram

ing mudah menguap = Wl "2 % 100%

1,5089-1,1705

ing mudah menguap = YT R 100%

ng mudah menguap = 22,43%
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b) 10% Bahan Perekat + 90% Ampas Kopi

Berat sampel awal =1,5040 gram

Berat Sampel akhir =1,1397 gram

Zat yang mudah menguap = le;wz x 100%
1

1,5040-1,1397
1,5040

Zat yang mudah menguap = X 100%

Zat yang mudah menguap = 24,22%
c) 15% Bahan Perekat + 85% Ampas Kopi

Berat sampel awal =1,5029 gram

Berat Sampel akhir =1,1397 gram

Zat yang mudah menguap = % X 100%
1

1,5029-1,1397
1,5029

Zat yang mudah menguap = X 100%

Zat yang mudah menguap = 30,25%

d) 20% Bahan Perekat + 80% Ampas Kopi
Berat sampel awal =1,5069 gram
Berat Sampel akhir =1,0444 gram

Zat yang mudah menguap = % X 100%
1

1,5069-1,0444
1,5069

Zat yang mudah menguap = X 100%

Zat yang mudah menguap = 30,69%
2. Perhitungan Kadar zat mudah menguap menggunakan ayakan 50 mesh
a) 5% Bahan Perekat + 95% Ampas Kopi
Berat sampel awal =1.5041 gram
Berat Sampel akhir =1,1101 gram

Zat yang mudah menguap = % X 100%
1

Zat yang mudah menguap = 1'50:15% X 100%

Zat yang mudah menguap = 26,20%
“7"" Bahan Perekat + 90% Ampas Kopi
it sampel awal =1,5082 gram

it Sampel akhir =1,0450 gram

yang mudah menguap = % X 100%
1
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1,5082-1,0450

0
L5082 X 100%

Zat yang mudah menguap =

Zat yang mudah menguap = 30,71%
c) 15% Bahan Perekat + 85% Ampas Kopi
Berat sampel awal =1,5055 gram

Berat Sampel akhir =0,9596 gram

Wi W2 « 100%

Zat yang mudah menguap = o
1

1,5055-0.596

0,
L5055 X 100%

Zat yang mudah menguap =

Zat yang mudah menguap = 32,67%

d) 20% Bahan Perekat + 80% Ampas Kopi

Berat sampel awal =1,5062 gram

Berat Sampel akhir =0,9010 gram
Wi-W,

Zat yang mudah menguap = o X 100%
1

1,5062—-0,9010

0,
1,5062 x 100%

Zat yang mudah menguap =

Zat yang mudah menguap = 40,18%
D. Nilai Kalor
1. Perhitungan Nilai Kalor menggunakan ayakan 30 mesh
a) 5% Bahan perekat + 95% Ampas Kopi

T+ =28,6°C
T2 =03,7°C
AT =65,1°C
M =100 ml

Massa Biopelet = 60 gram
Q=mXcXxAT
Q =100ml x 1kal/gr x 65,1°C

Q = 66510 kal

_ Q
" m bahan bakar

__ 6510 kal
) gram

108,50 kal/gr
ersi kal/gr ke MJ/kg
3,50 x 4 joule/kalori
3,964 J/gram
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_ 453,964/ 1
1.000.000 © 1.000

= 0,452 MJ/kg
b) 10% Bahan Perekat + 90% Ampas Kopi
T+ =29,7°C
T2 =86,9°C
AT =57.2°C
M =100 ml

Massa Biopelet = 60 gram
Q =mXcXAT
Q =100mlx 1kal/gr x 57,2°C

Q = 5720 kal

_ Q
" m bahan bakar
__ 5720 kal

60 gram

k = 95,33 kal/gr
Konversi kal/gr ke MJ/kg
= 95,33 X 4 joule/kalori

= 398,87 J/gram
= 0,398 MJ/kg
c) 15% Bahan Perekat + 85% Ampas Kopi
T4 =29,1°C
T2 =85,1°C
AT =56,05°C
M =100 ml

Massa Biopelet = 60 gram
Q =mXcXxAT
Q =100mlx 1kal/gr x 56°C

Q = 5600 kal
Q

n bahan bakar
600 kal
0 gram

13.33 kal/gr
rsi kal/gr ke MJ/kg

Optimized using
trial version
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= 93,33 X 4 joule/kalori
= 390,51 J/gram

_ 390,51 / 1
1.000.000 / 1.000

= 0,39 MJ/kg
d) 20% Bahan Perekat + 80% Ampas Kopi
T+ =29,2°C
T2 =78,9°C
AT =49,7°C
M =100 ml

Massa Biopelet = 60 gram
Q =mXcXAT
Q =100mlx 1kal/gr x 49,7°C

Q = 4970 kal

_ Q
" m bahan bakar

__ 4970 kal
60 gram

k = 82,83 kal/gr
Konversi kal/gr ke MJ/kg
= 82,83 X 4 joule/kalori
= 346,57 J/gra=m

_ 34657
1.000.000

= 0,35 MJ/kg
2. Perhitungan Nilai Kalor menggunakan ayakan 30 mesh

/;

1.000

a) 5% Bahan perekat + 95% Ampas Kopi

T =29,9°C
T2 =90,5°C
AT =60,64°C
M =100 ml

Massa Biopelet = 60 gram
mnXc X AT
100ml x 1kal/gr x 60,6°C

6060 kal
Q

n bahan bakar
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__ 6060 kal
60 gram

k = 101,00 kal/gr
Konversi kal/gr ke MJ/kg
=101,00 x 4 joule/kalori
= 422,58 J/gram

_ 422,58 / 1
1.000.000 / 1.000

= 0,42 MJ/kg
b) 10% Bahan Perekat + 90% Ampas Kopi
T4 =28,3°C
T2 =81,9°C
AT =53,6°C
M =100 ml

Massa Biopelet = 60 gram
Q =mXcXxAT
Q =100mlx 1kal/gr x 53,6°C

Q = 5360 kal
_ Q

" m bahan bakar
__ 5360 kal
60 gram

k = 89,33 kal/gr
Konversi kal/gr ke MJ/kg
= 89,33 X 4 joule/kalori

= 373,77 J/gram

_ 390,86 / 1
1.000.000 / 1.000

= 0,37 MJ/kg
c) 15% Bahan Perekat + 85% Ampas Kopi
T4 =28,8°C
T2 =79,8°C
A =51°C
=100 ml
.a Biopelet =60 gram

nxc X AT
L00mlx 1kal/gr x 51°C

Optimized using
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_ Q
" m bahan bakar

__ 5100 kal
60 gram

k = 85,00 kal/gr
Konversi kal/gr ke MJ/kg
= 85,00 X 4 joule/kalori
= 355,64 J/gram

_ 355,64 / 1
1.000.000 / 1.000

= 0,35 MJ/kg
d) 20% Bahan Perekat + 80% Ampas Kopi
T+ =29,4°C
T2 =76,2°C
AT =46,8°C
M =100 ml
Massa Biopelet = 60 gram
Q =mXcXxAT

Q =100mlx 1kal/gr x 46,8°C

Q = 4680 kal
_ Q
" m bahan bakar
__ 4680 kal
60 gram
k =78 kal/gr

Konversi kal/gr ke MJ/kg
=78 X 4 joule/kalori
= 326,35 J/gram

_ 34657 /
1.000.000

= 0,33 MJ/kg

E. Konversi Kalor ke Listrik

1
1.000

1. Perhitungan konversi nilai kalor ke listrik menggunakan ayakan 30 mesh

erekat + 95% limbah ampas kopi

Nilai kalor
8859
108500
8859
'6 kWh/kg
Optimized using . )
¥rialvercion erekat + 90% limbah ampas kopi

www.balesio.com




Nilai kalor
8859

95333
8859

kWh/kg = 111 kWh/kg
c) 15% bahan perekat + 85% limbah ampas kopi

kWh/kg =

kWh/kg =

Nilai kalor
8859
9333

kWh/kg = 109 kWh/kg
d) 20% bahan perekat + 80% limbah ampas kopi

kWh/kg =

Nilai kalor
8859

82833

8859

kWh/kg = 96 kWh/kg

2. Perhitungan konversi nilai kalor ke listrik menggunakan ayakan 50 mesh

kWh/kg =

kWh/kg =

a) 5% bahan perekat + 95% limbah ampas kopi

Nilai kalor
8859
101000
8859

kWh/kg = 117 kWh/kg
b) 10% bahan perekat + 90% limbah ampas kopi

kWh/kg =

kWh/kg =

Nilai kalor
8859

89333

8859

kWh/kg = 104 kWh/kg
c) 15% bahan perekat + 85% limbah ampas kopi

kWh/kg =

kWh/kg =

Nilai kalor
8859

85000

8859

kWh/kg =

kWh/kg =
kWh/kg = 99 kWh/kg
d) 20% bahan perekat + 80% limbah ampas kopi

Nilai kalor
8859

78000

8859

kWh/kg
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Lampiran 2 Dokumentasi Penelitian

1. Proses pengeringan limbah ampas kopi

.

Lo
L T
o

b
.
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3. Proses pengayakan
==
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5. Proses Pencetakan

6. Proses Pengeringan
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7. Pengujian Kadar Air
30 MESH
5%
Cawan Kosong Sampel Berat Akhir

Berat Akhir

15%

Cawan Kosong

- A




50 MESH
5%
Cawan Kosong Sampel Berat Akhir

[

Cawan Koson, Berat Akhir

15%

Cawan Kosong Berat Akhir

E_—e o)

Berat Akh_ir

263533 .




8. Pengujian Kadar abu

Cawan Kosong

Berat Akhir

Cawan Kosong

Berat Akhir

15%

Cawan Kosong

Sampel

Berat Akhir




50 MESH

5%

Cawan Kosong

Sampel

Berat Akhir

Cawan Kosong

Berat Akhir

Berat Akhir




9. Pengujian Kadar Volatil

5%

Berat Akhir

Cawan Kosong

Sampel Berat Akhir

20%

Berat Akhir




5%

Cawan Kosong

Sampel

Berat Akhir

Cawan Kosong

Sampel

Berat Akhir




10. Pengujian Nilai Kalor




10%

15%

20%

{172 loF

L7 ™




