
LAMPIRAN 

 

Lampiran 1.  Tabel Konduktifitas Termal Bahan 

 

 

 

 

 

 



Lampiran 2. Tabel Panas Spesifik ( Cp ) 

  

 

 

 

 

 

 

 

 

 

 

 

 



Lampiran 3. Tabel Emisivitas Bahan-Logam 

 

 

 

 



 

Lampiran 4. Tabel Emisivitas Bahan-Nonlogam 

 

  



Lampiran 5. Sifat-sifat Gas Propane, Butane dan LPG 

 

 

 

 

 

 

 

 

 

Property Propane Butane LPG 

Molecular weight 44,09 58,12 49,7 (av.) 

Carbon content (wt %) 81,72 82,66 82,15 

Hydrogen content (wt %) 18,28 17,34 17,85 

Carbon : hydrogen ratio by weight 4,47 4,77 4,60 

Density of liquid at 15oC (kg/l) 0,510 0,575 0,536 

Boiling point of liquid at atm. Pres. (kg/m3) -42,1 -0,5 -42,1      -0,5 

Density of gas at 15oC & atm. pres.(kg/m3) 1,86 2,46 2,10 

Volume ratio of gas: liquid at STP 274:1 233:1 258:1 

Volume of gas from 1kg liquid at STP (l) 537 405 484 

Mass ratio of gas: air at 15oC &atm. Pres. 1,52:1 2,01:1 1,716:1 

Latent heat of vaporization at 15oC(kJ/kg) 20,43 21,27 20,77 

Vapor pressure at 20oC (kPa abs.) 710 110 500 

Sp. Heat of vapor at atm. Pres. (Cal/g. oC) 0,388 0,397 0,392 

Wobbe number (kcal/Nm3) 19000 21600  

Limits of flammability in air (vol% gas) 2,2-10 1,8-9 1,8-10 

Limits of flammability in oxygen (vol% gas) 2-50 2-50 2-50 

Max. Flame temperature in air(oC) 1930 1900 1900 

Max. flame temperature in oxygen (oC) 2740 2700 2700 

Air reqd. for combustion at STP (m3/kg 

LPG) 

12,10 11,93 12,03 



 

Lampiran 6. Nilai Kalor dari Berbagai Bahan Bakar Gas 

Gas 
Gross Heating Value Net Heating Value 

(Btu/ft3) (Btu/lb) (Btu/ft3) (Btu/lb) 

Acetylene (ethyne) - C2H2 1,498 21,569 1,447 20,837 

Benzene 3,741 18,150 3,590 17,418 

Blast Furnace gas 92 1,178 92 1,178 

Blue water gas 
 

6,550 
  

Butane - C4H10 3,225 21,640 2,977 19,976 

Butylene (Butene) 3,077 20,780 2,876 19,420 

Carbon to CO2  
14,150 

 
14,150 

Carbon to CO 
 

3,960 
 

3,960 

Carbon monoxide - CO 323 4,368 323 4,368 

Carburetted Water Gas 550 11,440 508 10,566 

Coal gas 149 16,500 
  

Coke Oven Gas 574 17,048 514 15,266 

Digester Gas (Sewage or Biogas) 690 11,316 621 10,184 

Ethane - C2H6 1,783 22,198 1,630 20,295 

Ethyl alcohol saturated with 
water 

1,548 12,804 
  

Ethylene 1,631 21,884 1,530 20,525 

Hydrogen (H2) 325 61,084 275 51,628 

Hydrogen Sulphide 672 7,479 
  

Methane - CH4 1,011 23,811 910 21,433 

Methyl alcohol saturated with 
water 

818 9,603 
  

Naphthalene 5,859 17,298 
  

Natural Gas (typical) 
950 

- 
1,150 

19,500 
- 

22,500 

850 
- 

1,050 

17,500 
- 

22,000 

Octane saturated with water 6,239 20,542 3,170 10,444 

Pentane 3,981 20,908 3,679 19,322 

Propane - C3H8 2,572 21,564 2,371 19,834 

Propene (Propylene) - C3H6 2,332 20,990 2,181 19,630 

Propylene 2,336 21,042 2,185 19,683 

Sulphur 
 

3,940 
  

Toulene 4,408 18,129 4,206 17,301 

Water Gas (bituminous) 261 4,881 239 4,469 

Xylene 5,155 18,410 
  

http://www.engineeringtoolbox.com/gross-net-heating-value-d_824.html
http://www.engineeringtoolbox.com/gross-net-heating-value-d_824.html


Lampiran 7. Tabel Hasil Perhitungan 

 

 

 

 

 

 

NO Time m H2O Cp Air T2 - T1 Estored m gas LHV Egenerated Efisiensi

(detik) (kg) (KJ/kg K) T1 (K) T2 (K) (K) (KJ) (kg) (KJ/kg) (KJ) (%)

1 60 1 4,2 298 304 6 25,2 0,001575 46365,08 73,025001 34,50873

2 120 1 4,2 298 311,8 13,8 57,96 0,00315 46365,08 146,050002 39,68504

3 180 1 4,2 298 319,7 21,7 91,14 0,004725 46365,08 219,075003 41,60219

4 240 1 4,2 298 328,1 30,1 126,42 0,0063 46365,08 292,100004 43,2797

5 300 1 4,2 298 335,7 37,7 158,34 0,007875 46365,08 365,125005 43,36597

6 360 1 4,2 298 343,7 45,7 191,94 0,00945 46365,08 438,150006 43,80691

7 420 1 4,2 298 351,3 53,3 223,86 0,011025 46365,08 511,175007 43,79322

8 480 1 4,2 298 358,3 60,3 253,26 0,0126 46365,08 584,200008 43,35159

Goal 553 1 4,2 298 368 70 294 0,01451625 46366,08 673,0616088 43,68099

Tanpa Selubung

T

NO Time m H2O Cp Air T2 - T1 Estored m gas LHV Egenerated Efisiensi

(detik) (kg) (KJ/kg K) T1 (K) T2 (K) (K) (KJ) (kg) (KJ/kg) (KJ) (%)

1 60 1 4,2 298 306,1 8,1 34,02 0,001575 46365,08 73,025001 46,58678

2 120 1 4,2 298 313,6 15,6 65,52 0,00315 46365,08 146,050002 44,86135

3 180 1 4,2 298 321,3 23,3 97,86 0,004725 46365,08 219,075003 44,66963

4 240 1 4,2 298 329,2 31,2 131,04 0,0063 46365,08 292,100004 44,86135

5 300 1 4,2 298 337,7 39,7 166,74 0,007875 46365,08 365,125005 45,66655

6 360 1 4,2 298 346,4 48,4 203,28 0,00945 46365,08 438,150006 46,39507

7 420 1 4,2 298 354,2 56,2 236,04 0,011025 46365,08 511,175007 46,17597

8 480 1 4,2 298 363,3 65,3 274,26 0,0126 46365,08 584,200008 46,94625

Goal 521 1 4,2 298 368 70 294 0,01367625 46366,08 634,1141016 46,3639

Selubung Keramik

T



 

 

 

 

 

NO Time m H2O Cp Air T2 - T1 Estored m gas LHV Egenerated Efisiensi

(detik) (kg) (KJ/kg K) T1 (K) T2 (K) (K) (KJ) (kg) (KJ/kg) (KJ) (%)

1 60 1 4,2 298 304,3 6,3 26,46 0,001575 46365,08 73,025001 36,23417

2 120 1 4,2 298 311,9 13,9 58,38 0,00315 46365,08 146,050002 39,97261

3 180 1 4,2 298 320,5 22,5 94,5 0,004725 46365,08 219,075003 43,13591

4 240 1 4,2 298 328,7 30,7 128,94 0,0063 46365,08 292,100004 44,14242

5 300 1 4,2 298 337,1 39,1 164,22 0,007875 46365,08 365,125005 44,97638

6 360 1 4,2 298 345,1 47,1 197,82 0,00945 46365,08 438,150006 45,14892

7 420 1 4,2 298 353,6 55,6 233,52 0,011025 46365,08 511,175007 45,68298

8 480 1 4,2 298 361,7 63,7 267,54 0,0126 46365,08 584,200008 45,79596

Goal 530 1 4,2 298 368 70 294 0,0139125 46366,08 645,068088 45,57658

Selubung Aluminium

T

NO Time m H2O Cp Air T2 - T1 Estored m gas LHV Egenerated Efisiensi

(detik) (kg) (KJ/kg K) T1 (K) T2 (K) (K) (KJ) (kg) (KJ/kg) (KJ) (%)

1 60 1 4,2 298 303,6 5,6 23,52 0,001575 46365,08 73,025001 32,20815

2 120 1 4,2 298 312 14 58,8 0,00315 46365,08 146,050002 40,26018

3 180 1 4,2 298 320,8 22,8 95,76 0,004725 46365,08 219,075003 43,71106

4 240 1 4,2 298 329,2 31,2 131,04 0,0063 46365,08 292,100004 44,86135

5 300 1 4,2 298 337,7 39,7 166,74 0,007875 46365,08 365,125005 45,66655

6 360 1 4,2 298 346,4 48,4 203,28 0,00945 46365,08 438,150006 46,39507

7 420 1 4,2 298 354,9 56,9 238,98 0,011025 46365,08 511,175007 46,75111

8 480 1 4,2 298 359,8 61,8 259,56 0,0126 46365,08 584,200008 44,42999

Goal 552 1 4,2 298 368 70 294 0,01449 46366,08 671,8444992 43,76013

Selubung Besi

T


