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Experimental evaluation of energy efficiency in a gas-
heated self-contained steam jacketed kettle.

V Manrique', L Garcia™®, and J Alfonso®

***Technology Research Area, Gas Technological Development Center,
Bucaramanga, Santander, Colombia

E-mail: lgarcia@cdtdegas.com

Abstract. Gas Technological Development Center (CDT de GAS) has developed a new gas-
heated self-contained steam jacketed kettle as a solution for temperature-controlled cooking of
pulp fruit in the Colombian traditional candy-making industry. This initiptive seeks to
contribute to the promotion of natural gas as a cleaner and more efficient alternative to
traditional fuels such as wood and coal in the Andean countries. Prototype follows the
operational and safety rules provided by international and local standards: ASTM-F1602,
ASME (section VIIL, division 1), and NTC-4082. This paper presents the methodology,
experimental setup and fesults obtained during the performance tests for heating efficiency
evaluation of the kettle, according to the ASTM-FI785 standard, and the estimation of
‘measurement uncertainty according to GUM method. The heating efficiency rate for this new
prototype is higher to the convectional and commercial models of gas heated self-contained
steam jacketed kettle. The results showed a heating efficiency of 0383% = 1.66% (k=2),
‘whereas the emission of CO and NOy in stack gases was under the regulate limits for natural
‘gas equipment

1. Introduction
Traditional production of fruit candies is an important regional economic activity in Colombia
Hundreds of small and family businesses depend on this economic activity. For example, annual
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Agency of Colombia (ONAC in Spanish), according to ISO/IEC 17025:2005 [11] (Accreditation code
10-LAB-013 [12)).

Figure 1 shows the schematic assembly for the test, and Table 1 shows the metrological
characteristics of the instruments
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Figure 1. Schematic assembly for the test.

Table 1. Measurement Instruments.

Tstrument Range Resolution
Scale 0 kg-260ke 005ke

Barometer 81.1kPa - 106.1 kPa 1Pa
Diaphragm Flow Meter 0025 m¥h - 40 m¥h 0.001m*
Differential pressure gauge 0kPa-5kPa 003kPa
Temperature sensor 0°C-120°C 01°C

Chronometer 0- (9h;59m;59 995) 00015

Natural gas used in the performance test is produced in Gibraltar Well, and supplied by natural gas
transmission company TRANSORIENTE SA ESP. The composition and High Heating Value was
evaluated by chromatography in the CDT de GAS Metrology Center following ASTM D3588 [13]




