An Investigation on the Performance of a Direct Injection Diesel Engine using Esterified Oils (Biodiesels) as Fuel
Appendix V

Calibration Certificates

The appendix consists of calibration certificates for the multi gas analyser, smoke meter,
pressure sensor & certificate of properties of Karanja biodiesel. The multi gas analyser
and smoke meter, are of make INDUS Scientific Pvt. Ltd, Bengaluru. The pressure
sensor is of make PCB Peizotronics and the biodiesel is commercially procured from

MINT Biofuels, Pune.

INDUS Scientific Private Limited

11728, Hennwr Bonds, Hennur Rood. Bangalre - 560 0+3
TIF; {OBD) 2544 974627 64, Fox: + 91 80 2544 5573
Emai: info@indusscientific.com, irdus_scienfific@vsnleom
website: wwsindusscisndific.com

FIaT
Rev: 00
Date: (1.08.09

CALIBRATION REPORT/ CERTIFICATE

Ref No: ISPL/CC/382/2018-11 Date: 31.03.2011

Model PEA203

~ 1.0 | Component: INDUS £-Gas Analyser BL No P-6057]
28 | PUC Center: HOD.
N Mechanical Engincering department,
Gogte Insitute of Technolugy,
Udyambag,
BELGAUM-596 008,
Registration No.
4.0 | Detailed Observadons
4.1 | Checking of supply / earthing Ok
4.2 | Checking of accessories:
4.3 | Span Calibravon
1.Denails of span gas concentragon CO: 3.22%,
HC: 3624 PPM in Propane,

! HC: 1775 PPM in Hexane,
! €Oy 1314 %,

! 0.1 0.41% .
i MOx: 445 ppm i
SOx: 459 ppm

1 CO in ppm: 989 ppm

2. Calibration gas cylinder No BGL 22671 & 159815
3. Calibration gas cylinder make: M/s. Bhwruka Gases Lid

4, Calibration gas validity date: 25/09/2011 & 24/03/2012

Electrical Calibration

OK

44
5 | Leak test:

Passed

6.0 | Cenclusion: Calibrared

CO: 3.25%

HC:1782 PPM in Hexane
CO:1316% :
©5.0.45%

NOx: 453 ppm

Sox: 404 ppin

COin : 996 pom

PEF: 0.490

Next Calibration Due Date:

.30,03.2012

< Privarte Limited

Figure V.1 Calibration Certificate of Multigas Analyser
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e+ e < i e 1

k . INDUS Scientific Private Limited

11726, esnnur Bonde, Hennur Road, Borgalon - 560 s
175 (0RO} 2544 97621 &4, e 1B B 2S43E914
Emait G aindus Hicueom, Indus_ selantifckivantoom
websie! weywinlussciontic som

) ’ L
CAUBRATION REPORT/ CERTIFICATE Ruv: 0O
Diater 010808

Ref No: ISPEICCI38312010-11 ] - Date; 31/03/2011
107 Component: TNDLTS Widke Sioké Moter |
Mode! No.OMS m‘vf})r No. 0-3277]

[Upgraded as pur rovised Test Procedure MORTH/CKEVE TARTISI 6
Essue No. 2 Part ViIT]
PUC Cener: Hon,

Mechanical E “ngincering deparunent,

(,ugre Insitute of Technulugy,

JUdy 'unb.xg.

BELGAUM-5%0 005,

e
o=

Rt"l Reyintration No.: )
the. test Ta' carry il P -and catibration of Smoekc Mezcts per e test
pmccdtgr_c_;pcx.mud in Annexurs 1 of CMVR / TAP 115116 Pan-8,
4.0 | Detailed Observations

4.1 | Cheoking of supply / easthing. OK

42 | Checking of socessorits:
4.3 { Spun Calibration
Details of Natural Trensity filters used for mid point cafibration filer valuee [K=1.60m ™|

Blecirical Cal fion “OK, o - ’ i
4.3 | RPM & Ol Tempersiure f_()i\ . !
3.0 | One no. of Diesel vehicle cheeked Jor idling anamn/' Frec sccefentivn. Measuroment |
6.0 | Conclusion: Filter Value: K1 1.60m ™

30 07/2011

Authorised Sigm

Figure V.2 Calibration Certificate of Smoke Meter
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Figure V.3 Calibration Certification of the Piezosensor
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WMint Biofuels Ltd.
LERTIFICATE OF ANALYSIS

SATCH WO : K 10504

Matarial : Biodiegel ,
FEED 1 Karanja

QSuantity 7O Lt (2 Plastic canes}

NC. | PROPERTY UNIT  [VAWE  ASTM D &751 -08 |
. STANDARDS |
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Figure V.4 Properties of Karanja Biodiesel

S A A et
Appendix V 297



