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Development of High Efficiency Boiler with High Safety

Won Jung

Department of Industrial and Management Engineering

Abstract

Boiler efficiency has a direct impact on energy consumptions, which results in lower
cost of operations and services. Usually high efficiency boilers are regarded as boilers
with an efficiency of greater than 90%. However, it is likely that normal boilers are
running at significantly lower efficiencies than this.

This paper presents a process of developing a highly efficient energy consumption
boiler. We adopt direct heat method while normal boilers are designed as indirect heat
method. The submerged combustion method is considered to design for very high

efficient boiler.

Keywords: high efficiency boiler, energy consumption, high safety, direct heat method
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GC2010, Gas Chromatography(FPD, FID)

[>Column oven: 0.0~450°C

[>Set range -250~250°C

[>Detector : TCD(Thermal Conductivity Detector)
[>Injector : Up to 350°C, step 1°C

Aoz rgd oA, /1A ARE 7I8AA Columne
Bol ApuE Pesel 94, 4R

,
F71Ee] AR, v T FUETGE, HAHFAE,
PCB 52 A%, A4+

<29 10> GAS Chromatography

Anabvas Date & Time  : 2006-04-16 2.5 7.54:04

Liser Name : Admin

Viale o

Sample Mame MRS e
Sample 11D : Syringe & Sce 7%
Sample Type : Standard

Injection Volume
ISTD Amoum

[ata Name CGCsolution'Data’ 4544 2 4090416 T 23 ¢ 4 Zp2\2HE 22 A $L 257 Syringe Scc
Method Name  CAGCsolution Dua'CTR 1 start gem
[Description]

Column Temperaiure : 63T

L.Carrier Gas Total Flow : 32 mL/min
R Carrier Gas Total Flow : 25 mL/min
[DINI1] Temperature : 1207
|DTCDI] Temperatune : 200°T
Tempernture(pre) : 200T

Current : 130 mA

Intersity @

15000
@ Air
3 CO2 140000 @
3 02
@ N2 _
(& C3H8 =0
® co @ 6] ®

0 “\f’@
| T
0 5 10 13 min

Peak® Ret.Time Area Area®  Height Mark ID# Cmpd Name

I 0.677 5884989 24,862 715832

2 1.204 53047 0.228 6343

3 2335 IGA1534 15386 214776

4 3355 14089298 59,523 343382 S
Total 23670168 100,000 1300333

<9 11> GC &4 sheet
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W OAE NS Bato] ATAA UL AVZA o] thte] B /&S FRao A
RES AR Y 7e & AES A5 584L AT A 71E ARee] e
MR A ggrow A AAH AAAA D A/S AAS 2FA AU a9 vloloj S 4w
A A ARAel ot mEE AnE FnaA Hor, wEHE Boe] FAns) &
olal/l i A AdAE FAR AFL At FA D AARALS 2A HU

B AzAge] A 71&3 ZHNE FadUAE olgatt 7eMEe A AU,
Hdele] AEKS J)E 84%CIN 7% FAAD F AT o] T3, Fagol
ABAH NEBRIHA GUon, F2UANA A A L AFAL &S FRA
S ik

AA A SRl oUA WS Az, FEEES @ #dd AFAN o
ABAAE FESA Fom o AT AN FEAAY Fne] 2 Ego] Hhn @
& ooln. @A) @ T geutont JEude gAdEeR A4, 14, 57 SolA]
GEER F8 5 A, AAge] £F BEs) e Ao oyt

3

i
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