=

di =y =9 d A = Qlen o, d =
FOITOINHNUS nIsenuUusTyUMUULLUATEasdn 1agle3T a19a & - u

[ - 4 [ ar Y]
Adawesen mamslszndandsnuluszuuilfusime
d' 3 2y & = -
Foriua U FUBY Jwdail

FAMTIUMTATUIIVUNA A1V TITIAINTTUNAINY

a ¢ e =
ABZNITUMSTIUINGNUNUS A YITAAR AUTNUA Usesrunssunig
=) - oy ey 4
f.A5. NUANSTA IDVIARAS 150U ATSUMS
5. azdu gasana ATTUNS
A3 3373700 RBTdgITH AFTUN
or 1
N GRER)

nadeiidnydainstssnfandanu Iddwesszunliuema  Taeldi5nsaruguuuy
= = | o o ar > 4
HaFaninundrelumsainguszduanuiseuvewemesdldtuneumsares Fudeaunse
a SJ g9/ (") a =1 q‘n cg ] 9 a
AIRUMIHILYIReNIded ladeandpetumszmaninuduiinadu wzdwalimsld
D ¥
Tfuduldedredidsz@nom unsAnviouideilldadraganaasumsinuvesszuui
anuduuusale szuennudeudreeima Idmsmhanuiu R-134a Taslilimsszienny
[l [ 3!

foueenanemeanigludmareuiiinnuy 1gneduas  arwdeuiiiiaiufaninmsfines

o = 1 a = 3
mszmsmanudusindames IWihwinalifiu 3 kw awdisilldesnuuuuazadsszuuniuny

L=

Hagaoinu 2 4o TagldircuumadedluTasnouiuned yausnilumsaruguuuuilsgaeind
5/ ac ¢ A a a o - = &
sonuuuds Imsersa F-liu uazdnyaidlunmsaruguieiladasinlunuunasgu asidou

9/

AeszUUAILAURUsTIURIAMMEY nTehiuuesAA/DIAZD/A NanBTRaYnTY

pansiseiinsiud szuvdimnuduiiganugemaiinudleilsdasinfieonuuy
a2038m1s 3159 d-Tu ensemvgugamgilfidrgauthmung 1ds1a5 uesisiudnims

Iy A a A o o a o a
arnudrefadasinlunumasgu WervissnmsnlTouiisudunlsz@viaussauzimionaon

'S o & o or ar ] -~ a o

msmadeumsiasinssmsmanududmivdnineu  wuhmsaiuauuuuileFaeiniiosn
HUUAIEITNT HOM fingenhinisaiuquaas Aedaetnluuuuuiasgiu 35.97% uazamnsoyie
Usenda i 1810, 5%uaz lumsiasaniszmsiianuiduluteufiuvvoafinruguagungi

gusorelseuda Wil 18.87% aatluitu'ld 0.51 uw lusrsnaminisnaaen 280 Juif



Thesis Title Design of Fuzzy Logic Control by Hard C —mean Clustering for Energy

Conservation in Air-Conditioning System

Author Mr. Chaned Wichasilp
M.Eng. Enecrgy Engineering
Examining Committee Assoc.Prof. Kajornsak Kantapanit " Chairman
Prof.Dr. Tanongkiat Kiatsiriroat Member
Assoc.Prof. Thawan Sucharitakul Member
Dr. Jirawan Tiansuwan Member
ABSTRACT

Energy conservation in air-conditioning system has been studied in this research work. By
using the fuzzy logic controller, the suitable compressor speed is controlled at various refrigeration
loads and higher efficiency of the system is obtained. In this research work, the Vapor-compression
refrigeration system with air cooled evaporator is selected as an experimental apparatus. The working
fluid of the refrigeration system is R-134a. The volume of tank is 1 cubic meter and the 3kW heater
conirols the temperature of air. Two FLCs have been designed and implemented to work on a
microcomputer. Hard C-means method was used in the design of the first one and second one is
conventional design. The interface between the controller and refrigeration system is carried out
serially through an A/D,D/A board.

From the research work, it is found that the refrigeration system with fuzzy logic control by
Hard C-means can control the temperature to the set point fast and precisely better than control by
conventional fuzzy logic controller. Considering the Performance of system by simulation office
cooling load, it lis found that the refrigeration system with fuzzy logic control was designed by Hard C-
means has higher COP than the system with conventional fuzzy logic controller approximately 35.97%
and 10.5% and the results from the simulation from the store-room show that energy saving is 18.87%

or (.51 Bath for 280 seconds.



