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EXPERT SYSTEM FOR AIR CONDITIONING SYSTEM SELECT]OHN

ABSTRACT

The paper describes the deve)opment of an expert system for
air conditioning system selectfon. Thé expert system is for use with
an [BM PC/XT. Turbo prolog version of the prolog language has been
used. The domsin knowledge consists of 9 types of air conditioning
units. The expert system is that of the Production System with
backward-chaining inference en¥ine capable of concluding at variocus
certainty level depending on whether sl the Production Rules have
been satisfied. The user interface is very comprehensi?e and does
not reguire any special commands. Thus, this expert system is very
suitable for any asir conditioning engineers for the consultstion of

8ir conditioning system selection.



TengL dmgm s GenTemniiue s
EXPERT SYSTEM FOR AIR CONDITIONG SYSTEM SELECTION

¢ a4 B é . & ¢
ANARNTINTE AT.TNE. BININTH : AREIAINT TUAERT

: { o o
3“1ﬂﬂﬂ7muﬂﬁﬁﬂﬂjﬂﬂ
i

TeputfuoInAlinatalTeLan ﬁwgﬂzauwxnwaﬁwuﬁvLﬂ?a«ﬁﬂﬂkugﬁuuﬁ
WimeothaiBud taenasentaipSoafusmataaniine 9 panladail

- Window Type a

~ Ajr-Cooled Split Type

- ‘Air—Cooled Packaged Unit

- Water-Cooled Packaged Unit

- Air-Cooled Reciprocating Water Chiller

- ‘Air-Cooled Screw Water Chiller

- WaterLCooled Reciprocating Water Chiller

)

- Water-Cocled Screw Water Chiller

~ Water—-Coocled Centrifugal Water Chiller

Lﬂ?ﬁeﬂ?uawnwﬂqﬂﬂizLnnﬁoﬂéwwuwﬁdwaﬁﬁﬂwwuLuuwxauﬁauiiﬂuﬂwvﬁw
afunngleanairiodu ﬁoﬁ%uaéﬁuﬁwudﬁuawnﬁwanT DINLTR IUINLDIDIANT
srvnenn3 Liaoooinislieams  Sunedoufonaluaensmenaar  niiRiTen
NN T TEREOWA I uaztquanwotﬂivgﬂwam§ udn TupreTaramaimng
uaeQL%ﬂwﬂwmnwuﬁwuiauuﬂfuawnwﬂLaeﬁawqatﬁﬂkuﬁWUWﬂqun17ﬁa17mwLﬁanqﬁlﬂéac
Yo matiaf suneaafumi s ang uﬂtunWGﬂgegﬁaﬁaﬁﬁUQL%ﬂ?ﬁﬂmﬂﬂﬂﬂﬂuuﬁ
nnLﬁﬂcLﬁauwiaﬂiﬂﬁgnﬁao au&uﬁwL71a1uwsnﬁausnusaunawuiawn@L%ﬂvmwmﬁeuaWﬂ
T lugrudouaafeniu uﬂtﬂ¥101ﬂ3u07uﬂauﬁ1lma%tﬁahﬁﬂuuUHﬂﬂiiﬂkﬂﬂwﬂ uaE
ﬂﬂ?%ﬁaiﬂmaogzﬁnnﬁwm1ﬁ Lvwﬁaeiéiﬂiun?uﬁﬁquTGﬁwewuunugL%ﬂ#ﬁﬂ@ﬂ&ﬂﬁﬂu1é
ﬂﬁnqumaumemacﬂkuiﬁﬁwuuﬂiﬁ Tﬂiuﬂﬁuﬂauﬁ1LmafﬁﬁqmﬁnumbﬁqﬂéwwﬁL%ﬂniw

TR ey wi Expert System



AOUUIMIUIMNS .
ANRINITNINENAY

» g1 AT

i3 &y e oy % 3
(A R I ¥ £k

S

49 RBGE




3 i ¢ o € 4 o & des o 3
TtUUQL%H?ﬁ?@ﬂLﬁuﬂ?ﬂmi“ﬂudﬂudquﬂﬁﬂmTﬂﬁG?ﬂﬂﬂ??ﬂauwﬁLﬂﬂ?ﬂtTﬂﬂ?W

. . . ' - LH g g o1 d d o ﬂ‘ 8 £
Artificial Intelligence wig Al ﬂuﬁqauuu1auﬂ17tasLuuﬂdwuq1tﬁunaamaou

8 o ] a & v & : %
Teuud L eniqueiamane 9 GE  TEnauNtRIINRINNTANINI A Hardware

k2 ¥ & &
war Software dofiu  Fo 1A WA wawlalun il Tenng Senggine 9 Funn

ag dhotednantwre sTeuud Bty oafivty

TuuuQL%ﬂﬁﬁﬁ@ﬂﬁi%ﬁaﬁﬂTiﬂdwq 7 L1]
TeuuQL%ﬂnﬁwmnwvﬁﬁaiﬂiaunwfaaiuﬁtuuﬂ%uawnwﬂ [83
1euu§t%ﬂdﬁwmn17519ﬂw
7euu§L?ﬂaﬁwmn111ﬁﬁwﬂ?nvwaﬁﬁwﬁwe 9

Teuut fenTgdmsmdnouTause L Touianu Lo

L =] . A 3 B [=) ¥ B d dl}ﬁ o 13‘
1u11asu§t%ﬂvﬁwmagaﬂwewiaugaw701uuavnm1u LTREefin 3 Liufae

¢ L] 13
ﬁaawmu17uuugL%ﬂaﬁwmaawowa\uauﬁvaanwauwoﬂinn13ﬂemaiﬂu

ll

2o

3.

Lﬁaqi§1u¥un151ﬁﬁwﬂ?ﬂuﬁuﬂugL%gvﬁwmquﬁaaﬁu%mwmuﬂaug&%ﬂ?ﬁwm
Lﬁaqﬁﬂﬁﬂ%uuﬂuéL%U?ﬂﬂ@iuﬁaﬂﬁuﬁﬁ151dgL%ﬂ?ﬁ?@ﬂitﬁ?ﬂﬂﬂﬁWﬂ
nwsafwGQt%ﬂvﬁwma?cn?tﬁwiﬁﬂwnuaxﬁao1iL1&&1tﬁuﬁuﬁ Tt
n11a€197euu§téﬂwﬁwmatn7tﬁ11§€1ﬂﬂiw WAERIINTRANRDALINANY
{ule fudanlidane
QL?ﬂvﬁwma1aauﬁﬂﬁuqau?aTﬁﬁﬁgaaﬁmwawm?ﬂmwuaﬂwunmaaawsuﬁ?u
et 16 uﬁseunét%ﬂ?ﬁﬂ@ﬂzTﬂﬁﬂku;auL%ﬁc?ﬁﬂwiﬁﬂﬁuqa uae
fausiadedhennuai e ‘
Lﬁaﬁ101u1ﬂ1eﬂutwawuﬁauﬁagt%UWﬁwmaeﬁaaLﬁaﬂéw uﬁiuuu§L§ﬂ1

TwenTaiowldnsen 24 $1lus  agrelilsedniawgeanane

3 A ¢ ¥
1%Uﬂﬂ11uu33ﬂ317ﬂﬂﬂ173710ftnugL%ﬂ?ﬁ?mﬂﬁilﬂDﬂlﬂ?OGﬂ?UDWﬂWﬂqﬂ

LRNTERNALANENEYDIDIATT AT MADE AN MIAAeY UAttlafmTo Constraint

) l" ) =] ‘ [=] [=) C’( & 13 L W n‘n
RN LWO%ﬁﬂU1NTﬂ7ﬂOMN?LWB7 16 3 JusnMISIuLIULREINULATDY IBM PC/XT

1 [ &
LﬂTOQﬂTUOWﬂWﬂﬂWQWTmWNBg 3 UTELANAINAIIHIURD 7BUUQBLﬁuﬂ7tLﬂﬂ Produc-

tion System 14 Production Rules finglugiumiwd wsenwifilifie awn

o 4 o
;TﬂsaaﬂiugﬂuuumaeLnasTuTﬂiaan €21 war €73



andm e 3ed g
I}

nwuwaauﬁdLma%ﬁqiﬁuaéquﬂqgﬁuéduﬂu@Lﬁunwvwﬁqxﬁaqﬁwuumﬁwﬁﬂ%umau
QunWTﬁﬂowuﬁuﬁuau %0l%ﬂﬂ§1 Procedural lLanguade %quﬁﬂuTﬂ?uﬂ?thﬁaq
frmadsuiunaunsafitfonin Algorithm ﬁwu?uw17uﬁﬂmuwﬁu%utﬁﬁﬁau UAITIMINT

- ] Y 5

enTirunsalim o stunand 16d s 1380 swliudi dwiurenudidensuiag
famTReaR lam saTIRInen uazﬁwnvTﬁuuwﬁwmau%aﬁzﬂuuwu?a%umau%1ﬂuﬁuau
Sotun1¥lTeLan Procedural language 50 ldansnsnnaestian 141 wfalunendd
foraar 1t 18 luremamdnfin uadinsandenisatroTlannsufidudanann  awfiomneay
ﬁun17ﬁwu17tuuQL%ﬂvﬁwmqummeﬁﬁa pwlilsion (Prolog) %ddauWQWﬂﬁwiw
Programming in Logic $9ifluptsiiaeisn Symbolic Lenguage dnfnaiymiie
%aﬁﬁﬂﬂﬂwwaaLﬁuﬁuﬁa LISP (List Processing) ud@LuﬁauiwatﬂﬂﬁﬂﬁwuLuuwmﬂu

f fred
(s hlTdsn

QmﬂuﬁaLduﬁaGnWHWTUTgaﬂgﬁaﬂﬁ7u81317ﬂ1uﬂ171ﬁﬁ%1GTﬂT%ﬂTN%ﬁDGﬂWT
ﬁnLqua uam%ﬁaﬁﬂtﬁaﬁjﬂﬂkutﬁuaaﬂuwié iﬂﬂﬂﬁﬁﬂ%%ﬂﬁ?&%autﬁﬁé (Inifica-
tionm yoedaifianty (Facts) warngsing 7 (Rules) ﬁﬁaéﬂugqunqqgi (Knowledge
Base) TﬂﬂtﬂNWtqmauﬁﬁnwaﬁwu Backtracking wat Recursion g09Tvhon flw
ﬂWEWﬁﬁﬂ?taﬂgﬂﬁwniGﬁﬁﬁﬂﬁ?ﬂﬁﬂ@“ﬁ%ﬁaGDWﬁﬂﬁ?iﬂ%ﬂﬂﬁﬁﬂ%uLﬂuaﬁﬁGuﬂﬂ 1uﬁa3ﬁuﬁ
1éﬁﬂ17ﬁmu1ﬂw31Tﬂ?ganﬁ1u¥u1€ﬁuLﬂ?aoiuiﬂiﬂauﬁvtmafaaﬂNWHRWﬁzﬂuuu L
Turbo Prolog, Arity Prolog, Prolog-2 Rt Micro-Prolog Lﬁuﬁu udaszﬂ
wusn afifipuAnserAE A @ N TURR 9 Tl fstreniin Tisfandadntérin
s fanarguaine. dwfuiisiataseis Wafiuaspu ufsosdulunaine
SenenanineTn98e snTiiienlag Clocksin uat Mellish €31 ugt Bretko (41
éwu?uquowuﬁmu17euugx?ﬂ111mn17LﬁaﬂLﬂ?aoﬂ¥ua1n1ﬂﬁ QxﬁﬂuiﬁﬂiLnaéiuTﬂiﬁan
Viuwan foftowareinod TulurSoniifie Compiler uar Editor puTIufiu o ldsan
v$ ﬁqmﬁuﬁﬁﬁLﬂuﬁﬁ waedEsontTIavn Tlse Lnd Ing %egdwuqxawuwsnuwﬁﬁa1531ﬂ

LONFITHANELRT 2 R 7 .



Threairemessemeiiay g

Tﬂ?GS%WONWWTEWu%BGTtUUQL%B?ﬁWQﬂTbLﬂnqﬁﬁﬁﬂ?ﬂﬁﬂ iinatdiguunssuan g
agiuzﬂﬁ 1 Foawnsoutsoonidudnfiddinls 5 dw fo

- gﬂuﬂﬁﬁui (Khowledge Base?

- ﬂaiﬂﬁﬂ%uqa { Inference Engine)

- mfaaiug 1 5ea11597818 (Rsbural Lengusge Interface)

- d@W0In1T MDFLNE (Explenatory Interface)

- TBUUﬂ17u810ﬂWﬂ11u% (Knowledege Aguisition System)
Ll

gwuﬂkuiﬂixnauﬁaﬂﬂvwuituwwuL?a¢§¢1éivu7vuuwawnLﬂﬂﬂﬂi fin71

Q1ﬂﬂ1?¥ﬂﬂﬂﬁﬂét%ﬂ111m uasQWﬂﬂdwuiﬁléﬂuisuiwqﬂﬁ?ﬂﬁNTﬁﬂﬂﬂiauiwqLﬂ?ao
ﬂauﬁunmaéuaegqi ﬁ1u¥U7zuu§t§ﬂuﬁwmﬂ17Lﬁanizuuﬂ$ua1ﬂwn. GREREHIBIEERI
arufoonidiiin 2 dwfe 3wlayanfind (Stetic Database) uarzwdoyalauniin
(Bynamic Database} gwuiagaﬁauﬂieﬂauﬁjﬂ%aLﬁaa%o (Fact.s) uaeng (Produc—
tion Rules) ﬁLﬁaviaoﬁugvuakuivaoTxUUQzﬁavﬁwm éww?ugwu%agaﬂﬁmﬁaxsﬁu
gwuiagaﬁaéﬂqﬁquiﬂiuﬂiu uatqeuaaoﬁcﬁatﬁaa?euaungLﬁﬁdﬁﬂﬂﬁwuitawwuL?aa
Faae il s T luae 195w #7ugwu%a§a1ﬂuwﬁﬂaeLﬂuﬁagaﬁiﬂ7¢n7u1é¥uawn
m ldmoufiug 14 luTewinem s tidTog %cﬁvuiu@asaéquzﬂuuumaa ves ¥3n No
TmﬂﬂnﬁtiwaaqﬁTﬂiunTugﬁugwuﬁagaiauwﬁnii?@ﬁﬂe§1ﬂ111auﬂi1ﬂ171ﬁﬁwﬂ?ﬂu1an
ﬁuqaaeLﬁuniﬁ 7 3oaxﬁwnwiaugwuﬁa§a1ﬂuwﬁnaanLﬁaLm%ﬁuw§auéwu§Uﬂ171ﬁﬁw

W Tunaise Ty

naTﬂﬂWTﬁaﬁuqaLﬁuﬁvuﬁéwﬁmﬁﬁaévuwﬁomaaszuﬂéL%ﬂvﬁjméwu¥n1i1uﬂ11
Tninaua uaeajﬂwaaanuwLﬁuﬁwmauu?aﬁwuupﬁw Fauonanatdinsrinaruauiug e
fudn  deaedipoiifaaiud 1§ lumunTadnde natnnsfiniulafutingiuges Production
system dsowtsoantéinfly 2 wuu Ao k

1. Forward-Chaining Method %39 Data-Driven Methaod

2, Backward-Chsining Method %38 Object~Driven Method



Py

o

iwaazLﬁﬁamaonaTnnwiﬁﬂﬁuiayﬁaﬁﬁaﬁﬂjuzﬂuuuéwq 7 fulu AGRITRERRE
wg idanondasmneLay 6 ﬁ1w¥UTzUUQL%37ﬁ1@ﬂ13kﬁanLn?aoﬂ%UBWﬂwﬂﬁqﬁ Back-
ward-Chaining Method lumiAuwIfIRaY %qaut?uéuévunwaﬂugﬁtﬁwﬂWaaaéﬂau
fpudnimrssunwdoyaand W lisny B lilumansassufvgweniudiisiog

quniwaeaWMWTQHnLquauaxazﬂLﬁuﬁwmauaaﬂuwiﬁ

p3 o . (=) LY S w Y o
dwFudnen s Wsunsuf o efud Iaseud dgnnuutin. asftls-
& v v o - R . TRETN-1 s o ™ w
unrud Fagae L I8 e dina Taffuagiun s ponuludniiinies  dwdiulfaoed
4 : G ' [ NV o o 5w
gl iae udwilidwivionenteraants Waovrewin s lifvr e fonsy - fodo
U 3 L] < o 5 2 F r= W B : ::I
wasonandinaegmin Woin I lugmdous loundin  dwfusevndi Sonmplise uanfioonu
& s 15 & f oo & w9 B v 8 o '
Tl ldadegmaat dheauta sy dufvingaaiudlifaeimindlumsdonn
P v o v { o % & 5 voos b
wFoumomard nnd 1 e 5w liads hgsannad sostiowaiin o Sinudmninfinis
: o A2 3 C‘;‘ B ﬂ' ‘d )73
For7e133e fansend B gaglse iy s evudi s pouniseasnile 073

N7
dwiulusevuro9191 1614 knowledge Engineer nwuuwnuunuseuua17uanquﬂdwuf

ﬁwu%nnaﬂnﬂw7ﬁa3uiauatévuﬁLﬂuﬂﬁnwnﬁugﬂﬁﬁﬂamﬁaoiﬁ%UﬂW?aanuuuiﬁ
ﬁwuwufvuﬁutﬁuga wSo module aunTeds lanuisnharnant fudrue s lisunTuoenann
o ' <) Lo g 3 g a 1 Fa Y 8 d
fule 19199 FonneosdulTauiuin Expert System Shell  #3p119A797 Shell

LREIRN LREN

Knowledge Representation

\2

dhariimIaTisuae i Teuud 1 89y Tenin Knowledge Engineer 9

2

l;u' 2 o ba‘ b ] 13 {
Lﬂugnaemaanwuu1n77u77uwa§aawnm17w LONANIATY 9 ARoeAUNTToDN IIRIN BELAE
VFeuasnadn imswa i lodedu lave ol Fengy Lﬁaﬁwuwa%wqtﬁugwuﬂuwui waena in

masieanlanimnear M9 MIague N waem I IEnIRTIARIAANNTD 9

. .
B B

fr
I AN TENIY Knowledge Engineering  dwiumnifidnetdlunsafieremy

-]

QtﬁﬂjﬁwmﬁadLT?@WQQuﬂﬂ@@@ﬂTﬁkﬁu 3 dseian Ao [57

[
1. Domain Knowledge uuwmﬁoﬂkufLﬁﬂ?ﬁU7uuuﬂaﬂu?aLﬂ?aoﬂ¥u91ﬂ1ﬂ

waRegian ﬁnWTuﬂﬂuﬂzuaesﬁﬂvﬁuﬁuaﬂwu17ﬂ781ﬁﬁ0ﬂtwmmaostuugL%ﬁwmwmmaaL71



5WH7ULTOGLﬂﬂ?ﬂﬂﬂ17LROﬂLﬂTOGﬂTU?WﬂWﬂu LTTSTNWTﬂﬂQPHﬂﬂO Domain Knowledde

Tudnuue I suwunIY "Tree” ﬂQTﬂﬂ 2

2. Constraint Knowledge |§itin ﬂkuiﬁazLﬂuiaiwﬁmﬁwu%nnWTWi
Qﬂniﬁu?atﬂ?acudazﬁﬁﬂ F90133 1 f093ani LAFo 10 wTnidaamnaindeuindoy
Rl& Lan 01ﬂ17£08é1uﬁuﬁ%0ﬂﬂﬂuﬁﬁ0&1%kVHWzauﬁﬂﬂfuiﬂquHWTTEUWURQWN%auQWﬂ
wioatfiond o TLiue e T LT uo mAlTe LamiTeudimud o FadRe

Tut?aaLSuaoqu ffugin ) ~ :

3. Procedural Knowledee 1ﬂuﬂ ﬂ?ﬁhi?ﬂlﬂ?ﬁJﬂ?U Wﬂwﬂumaaﬁuﬂu
ﬂmﬂnﬁmeﬂsbqwmvaﬂwo17 uasL71atu1ﬂmaﬂgmvﬂiuawmvuuwW%Ustiﬁﬁuﬂun13nuaaa
WTﬁmﬂaqu1ﬂaﬂﬂﬂ17 g Lﬂiaﬁﬁu@ Window Type ﬂ77qﬁﬂuwun%qgaqnjwmuwﬂﬂjwu
vusautuliifin 5 G 1AT0e7ia Water Conled Water Chiller a1 l4Ruii3a
FoamTrunam L fxraiuond 150 s Fuly ﬂw7aeL§aﬂLﬂ§acuun Air-Cooled

yaczn' [ [ & . ," B
Split Type aemqquLuanuaﬂaﬂﬂwsawuiun17mq Condensing Unit Lﬁuwu

lta ﬂ. 13 .a o 15 LR =Y ‘
ANAINY 3 ﬂthﬂnuasgﬂuwuwaﬁﬁuLﬁﬂeaglugwuﬂuwuzanmﬂquzﬂunnmae
d =) L 1 ﬂb £ W d o B 3
11fieaTe uaeng Awmdupgiuaiaeiidneme e 1£-Then Rules w3ai5anin

Production Rules iGOWQQeﬁzﬂuuuﬁwc 7 /Y LYY

If condition A Then conclusion C
If condition a Then concluzion C with Certeinty Factor F
If situstion A Then action C

If condition A and B hold Then condition € does not hold

c; a 1 = ¢ c.' c: W -
LWOLﬂuﬂﬁaﬂﬂﬂquHWTﬁLﬂiﬂbﬂL?O&Lﬂﬂ?ﬂu Knowledge Representaticn

VenarrsinawiengfiantaldlunisiedulRoniaTostlin Window Type wuang
w ) .
i

De 2fe

4



If -
i. total cocling load less than 5 TR and
2. total floor area less than 180 sg.m. and
3. it is for a small commerciel/residential space and
4, operating\hours less than 18 and
5. the expected life for the unit is about 16 to 12 years and
6. the investment is very limited and
7.  the exterior appearance of thg building is not very
important and - v
8. it is not for central distribution sySLem
| Then

the sir conditioning unit is the Windaw Type
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If s~
1. total cocling load less than 5 TR and
.
2. it is for a small commercial/residentiasl space and
3. it is not for central distribution system
Then

the air conditioning unit chould be the Window Type with

Certainty Factor F

And confirm if -
1. total floor area less than 168 sg.m. and
2. operating hours less than (¢ and
3. the expected life is about 18 to 12 yvears and
4, the investment is very limited and
5. bthe exterior appearance of the building is not very
important.
Feoraseiinmn L%ﬂutﬂuﬂﬂuzﬂuumae rno1 iy TusRon lasol
try("Window Type") 1-
condition{cocling_lcad),
condition(residential),
not(condition{central distribution),

confirm(*¥Window Type'").

confirm("Window Type") :-
| condition{area)l,
condition(operating _hours), .
condition(lifel},
conditién(investment),
condition(exterior),

conclude("Window Type").
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WATER CHILLER REFRIGERATION PLANT AND COOLING TUWER

DIAGHOSTIC EXPERT SYSTEM
ABSTRACT

This papér describes the development and construction of =
consultation expert system for diasgnosis of the water-cooled water
chiller and cooling tower systems. The program is suitable for use
with 16-bits microcomputers. Turbo pro]ég yersion of the prolog
languadge has been employed for progrem developmenp. The developed

“expert system is that of the Production System. There are 182 causes
within the knowledge base to be inferred. The expert system comprises
of four main parts; nemely, knowledge base, inference engine, natural
language user interface, and explanstory interface. The size of the
executable program is sbout 126 KB. The user interface is very
complete and comprehensive withoﬁb the needwéf any gpécia] commands.
Hence, this expert system is a very convenient tool for the consulta-

tion of chilled-water system and cooling tower diagnosis for sny sir

conditioning engineers.
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AIR COMDITIOWING EXPERT SYSTEM

r———— CHILLED WATER REFRIGERATION PLANT DIAGNOSIS
1. Compressor will not run.

2. Compressor noisy or vibrating.

3. High discharge pressure.

. Low discharge pressure.

5. High suction pressure.

6. Low suction pressure.

7. Compressor will not unload.

8. Compressor will not load up.

9. Compressor loading-unloading intervals tooc short.
10. Little or no oil pressure.

11. Compressor loses oil. . b
12. Motor overload relays open.

13. Compressor thermal protector switch opens.
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AIR CONDITIONING EXPERT SYSTEM

Is condenser ocutlet water temperature toc low (y/n)in

Is condenser water flow too excessive (y/n}7n

Is refrigerant suction shut-off valve partially closed (y/n)?p
Please answer 'y* or 'mn°®

Is refrigerant suction shut-off wvalve partially closed {y/n)?n

Is compressor operating unloaded {y/n)in

The cause of the asymptom is likely due to @

undercharged refrigerant.
REMEDY IS : Check for leaks. Repair and add charge.

This analysis is not guaranteed by any individual or institution.
Please consult your engineer for a comprehensive conclusion.

The Certalnty Factor Is VYery High.

Press RETURN To Centinue.
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EXPERT SYSTEM FOR AIR COMDITIOMNING SYSTEM CONSULTATION
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(Central Chilled Water Refrigeration Plant Diagnosis)
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(Water Cooling Tawer Diagnosis)
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(Quiz #1 1 Air-Cooled A/C System Diagnosis)}
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(Quiz #2 : Water Chiller Refrigeration Plant Diagnosis)
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(Quiz #3 ¢ Cooling Tower Diagnosis)
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AIR CORDITIOMIMG EXPERT SYSTEM

EXPERT SYSTEM FOR AIR CONDITICNING SYSTEM CONSULTATION

VERSIOW 1.1

OCTOBER 1988

BY
DR. YARIDDHI UNGBHAKORH
DEPARTHENT OF MECHANICAL ERGINEERING

CHULALONGKORM UNIVERSITY

Please press RETURK

<4
1

AIR COWDITIONING EXPERT SYSTEM

Use CURSOR KEYS to inspect .the MEWU ITEMS. {
To SELECT an item press RETURM.
Please press RETURN to begin.
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AIR COMDITIONIMG EXPERT SYSTEM

Please select OHE TOPIC.

AIR CONDITICNING COWSULTATICH EXPERT SYSTEM
Air-Cooled Split Type or Packaged Unit Diagnosis
Centerral Chilled Water Refrigeration Plant Diagnosis

2.
3. Water Cooling Tower Diagnosis
i, Quir #! : Air-Cooled A/C System Diagnesis
S Quiw £2 : Water Chiller Refrigeration Plant Diagnosis
6. Quir F3 : Cooling Tower Diagnosis

7. Afir Conditioning System Selectien

<
o3
AIR CONDITIONIXG EXPERT SYSTER
Please select a sysptom.
AIR-CCOLED SPLIT TYPE OR FACKAGED UNIT DIAGWOSIS ——

1. High pressure side too low.

2. Low pressure side too high-

3. High pressure too 1low and low préssure too high.
4. High pressure switch cut-off.

5. Low pressure switch cut-off.

6. Suction frost.

7. Compressor 0.L. relay cut-out:

8. Compressor inherent thermostatic cut-gut.

9.  Condenser fan motor O.L. relay cut-out.

10.  Fan assembly noisy.

¥1.  Compressor noisy.

12. HMain breaker cut-out.

13. Condenser fan motor lails to start.

18. Compressor fails te start.




is

AIR COHDITIOMNING EXPERT SYSTEM
condenser fan motor running Iyini7y

Does fan motor rotate inm reverse direction {y/n)?n

Is

there any obstruction to condenser air circulation (y/n}?j

Please answer 'y’ or 'n’

iIs
Is
Is
Is
Is

there any obstruction te condenser air circulation (y/n)in
refrigerant overcharged {y/n}?n

there alr in refrigerant circuit {y/n)in

refrigerant discharge valve blocked or partially closed {y/n)7n
the space load too high or -4/C vnit undersized {y/n)7n

The cause of the symptom is Iikely due to :
very dirty condenser coil.

REHEDY IS : Clean condenser coil.

This analysis is not guaranteed by any individual or institution.
Please consult your engineeer for a comprehensive ceonclusion.

Press RETURN To Continue.

QUIZ WQ. ' : AIR-COOLED AIR CONDITIONING SYSTEM

Low pressure side too high is probably due to :

a.
b.
c.
d.
e.
f.

Question Ho. 1

Expansion valve oversize.

Refrigerant overcharge.

Fan motor belt slips. .

Ineffective compression of compresscr or valve damage.
Excessive opening of therwostabtic valve.

Air present in refrigerant circuit.
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