Transactions of KSAE, Vol. 20, No. 3, pp.20-25 (2012)

olIxcHtm BK210|2HE ALSAAIE" -

SIRIchet 7 ARS A
SIchelm 7| ARSAIBSlE Toks gk sl 7lserma

Copyright © 2012 KSAE / 117-04
pISSN 1225-6382 / €ISSN 2234-0149
DOI http:/dx.doi.org/10.7467/KSAE.2012.20.3.020

A5 AH{BE A|AH MS FHA

Taie - ol 2HfE RSA 7|

Performance Analysis of High Efficiency Co-generation System Using
the Experimental Design Method

Mira Ryul)

- Junsik Lee” + Jeongho Park” - Seongbeom Lee”

« Dachee Lee ™

UBK21 Advanced Vehicle Core Parts Research Group, Inje University, Gyeongnam 621-749, Korea
?Department of Mechanical Engineering, Graduate School, Inje University, Gyeongnam 621-749, Korea
Y Division of Automotive & Mechanical Engineering, Changwon Moonsung University, Gyeongnam 641-771, Korea
“School of Mechanical and Automotive Engineering/High Safety Vehicle Core Technology Research Center,
Inje University, Gyeongnam 621-749, Korea
(Received 9 September 2010 / Revised 18 April 2011 / Accepted 9 November 2011)

Abstract

. As a kind of distributed energy system, the co-generation system based Diesel engine using after-treatment

device was devised for its environmental friendly and economic qualities. It is utilized in that the electric power is
produced by the generator connected to the Diesel engine, and waste heat is recovered from both the exhaust gases and
the engine itself by the finned tube and shell & tube heat exchangers. An after-treatment device composed ceramic
heater and DOC(Diesel Oxidation Catalyst) is installed at the engine outlet in order to completely reignite the unburned
fuel from the Diesel engine. In this study, mutual relation of each experimental condition was derived through
minimum number of experiment using Taguchi Design and ANOVA recently used in the various fields. It is found that
the total efficiency (thermal efficiency plus electric power generation efficiency) of this system reaches maximum
94.4% which is approximately higher than that of the typical diesel engine exhaust heat recovery system.
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Fig. 2 A photograph of the diesel engine boiler system

Table 2 Control factors and level

1 2 3 4

Ceramic heater load (kW)

Electric power output (kW)

Water flow rate (LPM)
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Table 3 Arrange table and total efficiency (Z;(4*))

Ceramic Electric power | Water flow Tgtal
No. | heater load efficiency
kW) output (kW) | rate (LPM) (%)
1 0.0 3 5 61.6
2 0.0 5 10 69.1
3 0.0 7 15 79.3
4 0.0 9 20 82.7
5 0.5 3 10 85.7
6 0.5 5 5 71.0
7 0.5 7 20 93.5
8 0.5 9 15 90.6
9 1.0 3 15 81.4
10 1.0 5 20 84.7
11 1.0 7 5 74.1
12 1.0 9 10 83.5
13 1.5 3 20 84.8
14 1.5 5 15 83.7
15 1.5 7 10 81.2
16 1.5 9 5 72.9
Opt. 0.5 9 20 94.4
39.0
o385
5380 N" /'—/.
¢ 3754 / .\—‘/
370

T T T T T T
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Fig. 3 SN ratio tower characteristics
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Table 4 Analysis of variance table

Source 1) S v F P
Ceramic heater
299. : 29.48 | 0.001
load (kW) | S | 29030 | 9986 9.48 | 0.00
Electric power
83. 27. 22 | 001
output (kW) 3 3.55 7.85 8 0.015
Water flow
rate (LPM) 3 629.47 209.82 61.94 | 0.000
Error 6 20.32 3.39
Total 15 | 1032.94

Percentage

-3 -2 -1 0 1 2 3
Residual

Fig. 4 Normal probability plot of the residuals
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Fig. 5 Residuals versus the fitted values
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