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ABSTRACT

The simple vapor-compression refrigeration is the most widely used refrigeration cycle.
The ordinary vapor-compression refrigeration is simple, inexpensive, reliable, and practically low
maintenance. However, some industrial applications require moderately or very low temperatures.
This is due to a large temperature difference between condenser and evaporator. A large
temperature range also means a large pressure range in the cycle and low performance form high
pressure ratio. One way in dealing with such situation is to perform the refrigeration process in
many stages, that is, to have two or more refrigeration cycles which operate in series. In This
research a two - stage refrigeration cycle was designed and experimental parameters were varied
in order condition to find out the condition for higher performance. Under manual control, a two -
stages can be maintain at a proper ratio by controlling mixing chamber’s pressure, refrigerant
flow rate, and power input to compressors. The system can operate on higher performance then

single stage system at evaporator lower then -§ °C.
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3.1.5 fauerudRueavedla (Properties of Fluid)
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y=2 (3.1)
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1 4 »
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3.3 nszuumsilagumlasanizvesm5u3gnE (Phase-Change Processes of

Pure Substance)
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3.5.1 BIUDTHRUNAR-1I331958 UM (T-v Diagram)
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naasnnuduiuszningumgitudSesdunzvesnszuruns 1ddwanalugild 3,13
] Y ar =

VINUHUNIMAY IR ANV Uz VB URUNWNTTVINT (Process Part) vBamsidasuinlas
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fio M5B NIBEE (Saturated Water) AT YN AR (Compressed Liquid) 1ag
msTerh13eueanta (Superheated Water) drugmauaikanslumneifeyovesgumngd
(Temperature, T) ANMNAY (Pressure, P) USu1a38uW12 (Specific Volume, v) Wavamniwlu
$UWIE (Specific Internal Energy, u) 10UVALUSUWIT (Specific Enthalpy, h) stazteuInsil

MW (Specific Entropy, s)

- 1
oL

3.6.1 msmmmqmﬁm{lﬁmmﬁﬁnm (Saturate Water Table)

anumnuvenisus luiineguidud 3 some de vouMaIdud, Toduin
HASYBIREL (Vouad-ledua) Tavensnefiuesaziduaiseendiu 2 dou Aedud
dluveanadfusii uazsiwaziBuaves vosway (woamad-lodusi) veunarduiuayle
DU qmﬁuﬁ'ﬁmmt{ﬁﬁ‘lu‘Ummaaﬁué’n’maz‘laénﬁmﬁmﬁ’mthqﬁ'\wniwﬁ 3.2[12] Tav

- 4
@ do ar ¥ . o
AR IEVDITYANYHIAIA AN (Subscript) AT

’ ¥ » ’ .
M990 3.2 naasnaauifveniidiuveanarduduas lodudr

Sat. Temp. | Sat. Press | Specific Volume (m3/kg) Specific Internal Energy (kj/kg)
Cc) {Mpa) | Sat.liquid | Sat. Vapor | Sat. Liquid | Evap. | Sat. Vapor
T r.) v, W u, U, u,
100 0.10135 | 0.001044 1.6729 41894 |2087.6 | 2506.5
105 0.12082 | 0.001048 1.4194 440.02 20723 25124
110 0.14327 | 0.001052 1.2102 461.14 2057.0 | 2518.1
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3.7 mavsgnshiaoiuziluveawan voumai-lo (Saturate Liquid-Vapor

Mixture or Saturate Mixture)
Tuszninnszvrumsszmonsiuszeudsznovatsensihanlu 2 aous fe
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3.8 msvdgninfiaouzithiledousnts (Superheated Vapor)
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h ] o
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3.9 rwsgnsndamuzsduveunaIdaa (Compressed Liquid)
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1 v
Qr = A a

2. :Jﬂ'nuﬂuqqmm'nmuaummmﬂnuwmﬂuﬁ (P>P,)

B

3.10 ANNT0U (Heat)
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3.10.2 HYSWIANNIBH (Convection)
9 v ] o 3 e aAa
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o

3.11.2 YunnuTou (Heat Pump)
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3.11.3 wieveantamanubu
+ Aq @ @ © o Cy A L I ° o
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& W ° - = { o :‘
(Ton of Refrigeration) Hil4duvOINIFTMANMBUNNIOTUT AN ouRivh Iinds
= = w P - :' = P =
uSgnE 1 @u (2000 Youd) figamgd 32 °F amoidhnhuSgningangi 32 °F moluim

24 #2104 [9]

M Q=mL (3.6)
. ] 1 3
e Q fio YSanmnnaudeudivi ivinge 1 Auszaaihuii (Bwhn
¥
. o
m 0 28T (Ib)
- . d i
L fin Audeunrhusaida = 144 Brw/min

»
AU 1 AU YoM IIAmEuSaia iy 12000 Btwhr 39 200 Btw/min
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3.11.4 MIABOAMAN 4 Smdvsvuhamuduudatufe
o h A o o ‘ﬂ. -3 a ar ﬂ”
dmiumiesdaiioumsildmdrdenndsi n2)

W, =mh,—h) G.7)

2

s W fio e ldvounsedn (Brmin)

b

= o i ' 4 .
fie YSnaeshenundun Inarkunseeda (b/min)

B

= o ] r 4 o
10 taumﬂﬂvmmimmmwunaun’f"uﬂsfmm (Btu/Ib)

3

=3

° d o 5 o
h, A umMalesmnhmImiunesnInni st (Brwib)

o & & VoA g ¥ Iy a0 v &
ﬁ’]ﬂiulﬂ5ENﬂTUlluuNﬁUﬂ1iﬂ1‘]ﬁﬂ1ﬂiU'Imﬂ'nﬁgﬂuﬂﬂ'wlnﬂﬂﬂﬂ\?u

Qcond = rnh (h4 mn h3) (3'8)

4 L 44 ' ' i
de  Q,, fodimaniuieunswimesnatninivsnImiiy (Buw/min)
A Y ° g = ] 4 T .
m  #9 USsasinuaui Trar a5 e 1Y (Ib/min)
P o = ] 4 ]
iz toumatlvssmsanuibuneudun o uLLY (Brub)

h, foweumaiivssmiaiinnubuisonvinaTeanIuitiu (Bulb)

o o A = P 1 e < e :f -:'lv
ff'lﬂ5U1ﬂ59~1‘5$lﬂUl.lﬁllﬂ'liﬂ‘lgﬂ'lﬂ']ﬂ'li'n'lﬂ')'ll]wuﬂ'ﬂﬂ IU

Qc\m = m1(h2 - hl) (3.9)
] A ] o g d A e

dle Q.  flemmaMiinnusuiingeqseiny (Brw/min)

= o 4 4 1 A

m, a9 USunuasimnubun lTmarnun§ea5simo (b/min)
fip iunmathesmsianuduneutunsosssme (Brb)
- d [} L
h,  foeunallvesmsinnuituiioonsniaieeszing (Buu/b)

0 I~ -

AUTIDUSVOITTUURINNVIEY AD
COP=Q, /W, (3.10)

(M3IMe):1 kW = 56.867 Btw/minl kl/kg = 0.4299 Btu/Ib 1 kg/s = 132.3 Ib/min )

3.11.5 SEUUNIMAMSUUTUSATBITY



31

oo 4

BN COLD re figetated Spece [BE)

¥ ¥
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1

[ ¥
31 3.25 P-h Diagram v8a3zVUMIOR lOUV VDI

o § ° o a o’-: o a o

mahnuiesdussszyuhnmutnnnsarssdunshasunnanin

i 1 A 1 A ar - [
wunddauziuvowmaynadhg inFesszime Mane 1) defuarnudeusinninduel

{ o 3 ° < 3 o o o v g
fdeamsianudy nimivlevesmsihaubuszgn infeadaveaiginsaiududiga

v ¥ A o d ﬂ & 4
udadmdrigrendy luvasiufimsinnubuaomziduveunard Inoumininies

L} L] A o ar & o A
aouuiy sz lnadundives isasnnudususrudumsunuiulunesay Fail

+ ¥ [ 4

ANANBYTENTIAINANYBUATDISANIT0IAT Tussninnszuaunsiseiiveana
vduszmonaoiiuledud (anag 5) e lreuinledousantsfiniein nseeda

r

» ] » » ]
wiginsnamdum (firnne 3) miulenmuiiszgnga Tav inSesdavesipinnnuduga
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A o A [] ¥ ° g & a8 @
e lszineamifeufitniesnumiv daumsharmubuiiiiuvsanatdud lunona
v Inarundune (hannea)
dmfuiging 1>>2>> 3 >> 4 Genhiginsanududueziging 5 >>6>>7>>8

isenignsnnudngs Awdnadelugif 3.25

3.11.6 MsAnuMAN § dinfuszvoihnnuiuwsareaiy

¥ 1
mssuaudmsussuuianuiuuuusaaesdu Tasdaunisaane 145 [12]

1

7 6
4 b 3
8 y
1 2
w

4 o ° -] o o,:
311 3.26 uamedgdnshinamubunuudasesin

swInnunwle

x3 = (hy~h)/ (b, = h) (3.11)

my=m, (%, /(1 - x;)) (3.12)

ar ° o { o o ar Y
P1IM18RIING Travesmnsihinuduaos el Inasenninndvnsiginsaiudugs

] r ¥
uaz hi'ldi W gniesszime TuitiveSoninlorhn”

& A oo ° ¢ a v 2
4 1)7] ny £10 E]ﬂ'i'lﬂ'l‘ivlﬂﬂ‘l]ﬂ\!ﬁ"l‘iﬂ'?ﬂ')'mwuﬂ'lﬂﬁﬂ'lUIﬂ‘.ifNiglﬁU

[ ° d o v ]
ﬂ']i'H']ﬂﬂTlﬂ'l‘J‘iﬂﬂUﬂQ msmmmwuwﬁﬁmuzrﬂwmmmmd 't’f"]'l-lleﬂN'lu'Tlﬁ"]‘U atd]

Wil&lmalfindosszive
rnmixing=ml(h3—h5)l(hs_hg) (3.13)

v & = o g 4 * A [ ) [
ﬁQuUﬂiu‘lﬂlﬁ'ﬁﬂ'Iﬂ'nllwu‘ﬂ1"?1N'“JlﬂTQQﬂ']UIquQQHﬂ“‘nTﬂU

m, =mtom b my, (.19
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A £ IH' ] o aF ;
miaqszmUuﬁumiw‘l‘ffﬂ1mmsmm1mﬁumu

q,,= h,—h, (3.15)
) [] »
wissnauniudrumsildmusinunmdeuficwmeensad
Qg = =1, (3.16)

4 v Aw @ Y - e, W [ ay
inseadaniginsamududliaunsildmmdanuai
w,=h,~h, (3.17)
A v Ade w a s & 1 o o ar ﬁv
N IFL ﬂ'ﬂ');]i]ﬂiﬂ'J'IIJﬂuq\mﬂ’nﬂ'ﬁﬂ‘lﬁm']ﬂ'mﬂﬂuﬂﬁu
w, =h, - h; (3.18)
o e’: o 2] o c’: -
AAUUTUIIDUSUR T VLNV UNLUDIA T IIVUAD

COP=gq,,/(w,+w,(m/m)) (3.19)

3.11.7 MnS oy AN saUL IS UDIIA NENILUS AT RS s T I

o o =3 a 3
TIMTUISVUMAIUIULLUDATDITY

1

] |
714 327 urmeiginsdhmmubunuusaaniu

AmuAnIEMSTOUYBTULRT Ao
L ﬁmuﬂmsﬁmuﬁmmmﬁuqﬁ 180 psia
2. fmuanisyhaudmanududif 20 psia
3, Monay YW AAINAY 60 psia

4. 1IMAVIBU R-12
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5. PISTYBITTUUAB 1310 Bu/hr
= = (% d’d
TasiauyRgrudsiine
1. ;hanuliueeninniesssmeianiiz leduda
2. MIMAMUNBUBDNINATON IV FiFnTIzUDINaIBUAY
3. 1A5899% A 18mTMIAMUIBULVY Isentropic
4. VUMM WNANIL Steady
5. 1309HaY oy ludn1Iz Adiabatic
M RAuENTAvesasINmbY R-12 aunsaillady Enthalpy o aa1aemsiemtd
ar H’ll
fall fio
h, = 19.202 Buw/b h, = 82.299 Bru/lb
h,=76396 Btwlb b, =90.673 Br/lb
b, = 84.524 Btw/lb h, = 36.863 Btu/lb
h, = 19.202 Btu/lb h, = 36.863 Btw/ib

X, =(hyeh)(hseh)=02799

m( 1y~ h, )= 1310/60

m=1310/( 60 x ( 76.396- 19.202 )) =0.38174 Ib/min
m= X, RF/( 1- x; )= 0.14838 Ib/min

My = ™ ( By ho( by hy)=0.01869 Ib/min

m,  =m+m+m,, =0.54881 lb/min

COP (coefficient of performance) ¥833811

COP=(h,-h, )/ ((hy-h, ) + (m, /m)(h,-h,)) =2.836

¥
fmiuszuuienuibuiuusatuiRen

[

] ¥
31N 3.28 P-h Diagram va3321un 1568 Touuuduime)
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’ . L4
dAmuagnmzmaiinuvesssuy lanlanuduggauazitganiiussuuny usaaoat
r- |
fin

1. fmuamaihinudunudugai 180 psia
2. AMUAMIRNTUATHATIAUMT 20 psia

3, @15AIbY R-12

vInaRRauTA  vesmsiinnmdu R-12 ewnsaillam Enthalpy ¢ 8013w
8t Ao

h,= 36.863 Btu/lb h, = 93.255 Btw/Ib

h,= 76.396 Btw/b h,= 36.863 Brw/lb

»
ar

mamshnuduiindssszmouaranilftunioda ddine
q..= h,—h, = 39.533 Bu/lb

w_=w, = h;-h, = 16.859 Btw/ib

COP=q_/w,=2.3449

o L] A r-1| 1
msfmradeduiumssiuuienSsuihsua CoP (Coefficient of Performance)
» v
ar o a o ol o ar o é
Y89IRINIMTMNUUVVTATD MU (COP=2.836) NULLUSAYUIAYT (COP=2.3449) H491D
»

Han1sAuasuru IdFau A1 COP e ssauuvassvuiifdmnadsLuuns SaLuY
S a2 - e, . o v 4 & v 4 4 5 . .
PRI 20.94 1BSIFHUA N15IUNANINANA AoANuAUR InToaseived 20 psia iy

T lJ

ar = o& ar d o =W oy
RUUQNNAUMAY 224 esruaaBod FunnzdmSunmsinuinyndaiusaindeld

3.12 Igdnsmsinmudustindalemalfia
o ar a o - a ool -] d' ! ar o =
ipinsmaharubusiiada lenwd§almehauiiuandannigins lugauni
& A 1 ] J
naedszmsFadunaitonnsin asdmmums lnaswluvessuy msdwleunamdon
3 o A ° W ar o o ad
sewdnszuuiudanadon dudu mahamvesiginsnsdnmudulumegaunfiiy
° d A A y A o ' a  w ad e » '
mrhanuguiiesnvinmSesszmudiginsesdasganiz ledudmed Fdnuazdinan
3 r = J - R d L4 - L}
vuhigunsofininides s luned §iR ieannlumsihemsidhiaunsonuguidms
o
o = & ¥ t L] [ o o A o -~ )
manudwiagansdendnfedamiui dnfuszumaTesimrubueialumal§in
Z o 1 a o 4
1 desgneenuuy Ifmsihnnnduegluaouz ledeuniatudmisofianizmathves
& ar 4 v o4 ¥ o & ’ o d A M4 o
w3oeda mssanuuuie iwuiiielifiannuiulehmshmutui lnadiginieda
¥ L] »
fimsszimuihulesdeauysel vennaiilunnifiadmuimonfoudessnunies
A o o ﬂln L4 - L3 g
smunnnseedatinvenn Sullugunafimh iifanuduaniiosnnanudumu

¥ ]
m3 manmelune saumadimsaeTeunsmdeunnduadon ldasviaruiulussuy
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o
3.13 duseAnBanss0us Coefficient of Performance, COP
a  a ° 4 o o 1 L. a o
UsefinBnmmahauveunisshanuugnuaneylumenves dinlseing
2 o o &
AUTTOUY (Coeflicient of Performance, COF) FeeITOAIU20 1ART AiD [12]
cop (nFeninnubn) = dehalisauie: IReenuvdsiisuiudeatlowdrlal
= wavaamsyhnImbuwanfidestloulifugiing of
o ] ] ' ]
coP Auamidow) = Asidnsouee leenuviaidesflondily
= wavsamstnnuiouauiidestlonltiuginsel
"4 A ° g a1 v o & [ o & ] i
Huarmfeunnzneahnmuiuiidiudsznoundnfimiloudu duiuhiduaina
¢ o =3 ar 4 9@ ° 3 A o ¥
wsyimans ez 2 szuy ueniuluermsuiethu mansamilunnudewiionmihin
v A J 1 o -dl 3 o A
dufunmideuiie linnueugulusiiganun uazdmihfduiniessvorne eld
o T L] ) . a o @ w P
anuduunihuluggaiouldlasldndrdoundu (ReversingValve) Andaluiging 4
o y -3 lell L] o ] d‘ L] [ H 3
nideunduiiiliniesnumivvesilunimiou @udiegluthu) mdhidhunisese
A ar i o v B ° el
Mgveunsevtivemea uazinseessimovesilunnudeu (dauheguonthu) sznmii
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3.14 uwugﬁ Psychometric
[ » []
anzvosomaluussemean2 lihiulinnuuandriulundezgilssmansiioe
nuisguauidvesannzemesnarausanesut 18 nunugil Psychometric Chart
n” = £ o w0 P ° ¥ =
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H Sy 4 o U A o 3 o
wasumlasgaanivesoima e lugnisesnuuuinsen)Suemeuazingaimay
' A o w - & o
MulAed19gndes 313 1Nug i Tneia11vas Psychometric Chart fauerasluzail 3.30 Fail
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3.14.1 qmﬂgﬁmzlﬂwuﬁ« (Dry Bulb Temperature)
= L | ad o = 4 4
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3.14.2 gungiinszitheilun (Wet Bulb Temperature)
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3.14.5 ANNFUTUTNS
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. » o +
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3.15.1 m3anudounarmsianufiues1ad1e (Simple Heating and Simple
Cooling)
] 2
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/" 100% RH

Cooling Coil
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A15797 4.1 510ATDEANITODNUVNS BITSINY
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4.3.2 yamdasiyanas UsB ihifayanes Rs4ss Sguoniingail fie

1, 8115019 0 USB 1.1 1ag USB 2.0

2. Data rate 1 Mbps (@un5019911186wd Baud Rate 300 BPS 89 128K wie
WINNI

3. USB Connector (Huiu1 Type B, RS485 Connector sy Plug Type Terminal
Block %393 SW (100 Mode RS485

4. 384 Byte Receive Buffer/128 Byte Transmit Buffer fhvi‘lu%'mgaﬁ’wﬂﬂm?aqa

5. 1909970 USB Port 18 Taunss hidesderiuntoyon

6. AAIADIMYHIIUAIL LED 3 & Ao M3y (RX) Ao msds (TX) Sinfiot uag
Power (PWR) dlnq

7. Driver Support Windows 98/98SE/2000/ME/XP

BX- 1435~

Exerasss MODEL N

ET-DISB/RS422/485 g
1A

R3435 ) Raszz

ET ETT CO,.LTD.
A wwweticoth

UM 4.9 1Ry ET-USB/RS485 Module

4.4 NM391591% USE 19101 Port USB 483 ET-USB/RS485 138n1363fl Ao
4.4.1 {8V USB 141110 Port USB

1FoVUa1u USB 14nAY Port USB ve4A0NRAADT AL Port USB U89 ET-USB/RS48S
Funa' Tuaasgeiue PWR angii

flodel W
o

Cotputer W
#16 USB USB Port ABINADT ET-USB Model

31/ 4.10 ueraa Port M31¥oude @10 USB fiuneuiunes
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4.4.2 AinA4 Driver
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#1151 ET-USB/RS485 (1i0Aadd Driver SouisoudWuanagoius PWR 9zan

anuerstwion i

:.1 1 o L
4.5 MIFIMIVAIVBYD

2oy - dvdl

ITMIA AD

» 1]
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3. MMUANT Receive (Bytes) = 384 LA Transmit (Bytes) = 128 uAInan Ok

feome <]

COM Port Murmber:

~ USB Transfer Sizes

Sedect lower setings to conect perfomance problems at low baud rates.
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Recelve (Bytes) ET ~]
Tranemt (Bytash TN |

- BM Options ——
Select lower seltings 1o comect response piobilams,
Latency Thnet {msec) 18 ]
i~ Miscelanecus Options v rw e e e b e
Sesial Eruunesator v
Minimun Read Tineout (meeck ]0 hd f Serial Prinior I
Cancel If Power DI "
MikwnWits Timeout fmseck [0 w]  Evert On Suprise emoval [~
SetRTS On Close r
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311 4.18 naaIMs MU Serial DATA

E ¥
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%99 Sampling Time (ms) Ao F3nmrdmSumivdoyanslu Long file.dat
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g'ﬂﬁ 4.20 UARAINISHIMUAAT Thermistor

%04 Ro 1D i1 Specification YBUTUIFDS Thermistor 114
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5. 93U¥D9 Temperature chart tijsomiludua q fade 1
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%99 Channel A0 6 g m$u1dd 119909 Electronic Expansion Vatve Taosii
lddwavmmundnlaviiarumeid Ao néntos fusm o Y8IgAB MUY FIU
Annandndunazudnniae Wus1dumiaves Electronic Expansion Valve

%84 Description in daufiglFa¥dmivefuresrvaziBunaves Electronic
Expansion Valve ﬁ”n‘i"’u

$99 Charnel A9 HIUUTAIAT AILNYUS Step Electronic Expansion Valve

msxﬁengﬂnmumimuqu Electronic Expansion Valve ﬁ‘lu'[‘imﬁ'ﬂﬂﬂ'liﬂ‘mf}nn'li
yomld 3 suluuy Faitdo

$84 Manual fin 1JumsaruguTAuAMUARIAIMUS Step  Electronic  Expansion
Valve Tﬂmﬂ‘l’!’

$949 Auto by EXV fi (Jun1saugu Electronic Expansion Valve 83 Tuiia Tave
AU Step Electronic Expansion Valve ﬁaé‘utﬂuﬁumﬁaé’wﬁq

$09 Auto by Temp fip (I un13AIWANANMUA Step Electronic Expansion Valve
oa Iwilid Tasorrunsfinannmgungl

7. M3ABNAENIAIVAM Electronic Expansion Valve LUY Manual S33A15&5

Afnfi4a3 Control By > Manual a5 nguihwedanmasiugiliigy 4.21 sl
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8. ﬂmﬁaﬂfi‘%'msmuqu Electronic Expansion Valve 111J1) Auto by Temp 135013
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Control EXV by Tomperafurs ﬁzﬁ'muiﬁu‘fﬂnmm-’lnmﬁnﬁm Exv ihi 260
S idainninifoudsmasanismaanueatiioe

i LR R PR LR T TR, 1L 4, A VR TR el DR
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PRESSURE RATIO
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MASS FLOW RATE
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Conflgue EXV0-3 ConfigueC: 7
ValueEXV(0-3} Va}mCo;:;t:dﬂ)-'l')t N[
DescriptionEXV{(0~3) DezeriptionContact{0-7)
ChannelEXV(0-3) ChannelContact{i-7)
*1if Start Program/////

Function FindTemperature(Chn As Integer, ByteHigh As Integer, ByteLow As Integer)
Dim 1, j, BufferID, BufferChn, RO, K As Integer
Dim VrefUp, VrefLo, Vtemp, Rx, Temp, BufferLog As Double
Dim Vsupply, Rbias, TempUp, TempLo As Integer
Vsupply =5
RO = Val({Setting. ThermistorR0.Text)
K = Val(Setting. ThermistorK, Text)
If NowID Mod 2 > 0 Then
Rbias = 10000
VrefUp = 4.17
Vreflo = 1.56
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TempUp = 50
TempLo =-10
Else
Rbias = 1000
VrefUp = 3.33
VrefLo = 1.56
TempUp = 120
TempLo = 50
End If

ForI=0To 15
BufferID = Val(CharmelTemp(i}. Text) \ 100
BufferChn = Val{ChannelTemp(i)) Mod 100
‘DebugForm.DebugText. Text = DebugForm.DebugText. Text + “ * + Str{BufferID) +
** + Str(BufferChn)
If (BufferID = NowlID) And (BufferChn = Chn) Then
If (ByteHigh < 0) Then
Viemp =0
Elself (ByteHigh > 3) Then
Viemp = 1020
Else
Vtemp = ByteHigh * 255 + ByteLow
End If
Vtemp = Vtemp * {{VrefUp — VrefLo) / 1023)
Vtemp = Vtemp + VrefLo
Rx = ((Vsupply * Rbias) / Vtemp) — Rbias
‘Rx = Rx /5000
Temp = (Log(Rx) — Log(R0)) / Log(2.718282)
Temp = (Temp / K) + (1 /298.15)
Temp=1/Temp
Temp = Temp - 273.15
If Temp > TempUp Then

Temp = TempUp
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Elself Temp < TempLo Then
Temp = TempLo
End If
ValueTemp(i).Caption = Temp
‘DebugForm.DebugText. Text = DebugForm. DebugText. Text + “ *“ + 1 + Temp +
““+CR_LF
End If

Nexti

End Function

Function FindData(DataFromSerial As String)
Dim I, j As Integer
Dim Index As Integer
Dim BufferChr As String
Dim Bufferbytel As Integer

ResultFindData = *False”

j=18
If Len(DataFromSerial) < j Then
GoTo finishfunction

End If

If Len(DataFromSerial) = j Then

Bufferbytel = 0

ForIndex =1 Toj
BufferChr = Mid(DataFromSerial, Index, 1)
Bufferbyte(index) = Asc(BufferChr)
Bufferbytel = Bufferbytel + Bufferbyte(Index)

Next Index

Bufferbytel = Bufferbytel — Bufferbyte(j)

Bufferbyte] = Not Bufferbytel

Bufferbytel = Bufferbytel And 255

If (Bufferbyte(j) = Bufferbytel) And (Bufferbyte(1) = NowID) Then
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If Bufferbyte(2) = 2 Then
ReceiveDataType = “Data”
Elself Bufferbyte(2) = 4 Then
ReceiveDataType = “Ack”
Else
ReceiveDataType = “Unknow Data”
End If
ResultFindData = “True”
‘DebugForm.DebugText. Text = DebugForm.DebugText.Text + “ ** + “Condition
01"+ CR_LF
GoTo finishfunction
Else
GoTo finishfunction
End If
End If

‘Bufferbyte(1) = Val{DataListO(Idnow * 6))

For I =0 To Len(DataFromSerial) - j
Bufferbytel =0
ForIndex =1 Toj
BufferChr = Mid(DataFromSerial, Index +1, 1)
Bufferbyte(Index) = Asc(BufferChr)
Bufferbytel = Bufferbytel + Bufferbyte(Index)
Next Index
Bufferbytel = Bufferbytel — Bufferbyte(j)
Bufferbytel = Not Bufferbytel
Bufferbytel = Bufferbytel And 255
If Bufferbyte(j) = Bufferbytel And (Bufferbyte(1) = NowID) Then
If Bufferbyte(2) = 2 Then
ReceiveDataType = “Data”
Elself Bufferbyte(2) = 4 Then

ReceiveDataType = “Ack”
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Else
ReceiveDataType = “Unknow Data”
End If
ResultFindData = “True”
If (I + 1 + j} > Len(BufferLastSerial) Then
BufferLastSerial = *”
Else
BufferLastSerial = Mid(BufferLastSerial, I + 1 + j, Len(BufferLastSerial) — (I +
1))
EndIf
GoTo finishfunction
End If

Next 1

finishfunction;

End Function

Function LoadConfigue()
ConfigueForm.ControlEXVType.Text = ValControlEXVType(IndexEXV)
ConfigueForm.ValueEXVManual. Text = ValEXV(IndexEXV)

‘ConfigueForm, ValueMulEXVBYEXV.Text = VaIMulEXVBYEX V(IndexEXV)
ConfigueForm.ValueChannalRefEXV.Text = ValChannalRefEXV(IndexEXV)
ConfigueForm.ValueTGDR.Text = ValTGDR(IndexEXV)
ConfiguneForm.ValueMinEXVBYEXV = VaIMinEXVBYEXV(IndexEXV)
ConfigueForm.ValueMaxEXVBYEXV = ValMaxEXVBYEXV(IndexEXV)
‘ConfigueForm, ValueUpdateEXVBYEXYV = ValUpdateEXV(IndexEX V)

ConfigneForm.ValueMulEXVByTemp.Text = VaIMulEXVByTemp(IndexEXV)
ConfigueForm. ValueChannalOutlet. Text = ValChannalOutlet(IndexEXV)
ConfigueForm, ValueChannallnlet. Text = ValChannalInlet(IndexEXV)
ConfigueForm.ValueTGSH. Text = ValTGSH(IndexEXV)
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ConfigueForm.ValueMinEXVByTemp = ValMinEXVByTemp(IndexEXV)
ConfigueForm.ValueMaxEXVByTemp = ValMaxEXVByTemp(IndexEXV)
ConfigueForm, ValueUpdateEXVByTemp = ValUpdateEXV(IndexEXV)

End Function

Function LoadConfigueContact()

ContactForm. ValueControlContactType = ValControlContactType(IndexIO)

ContactForm.ValueChannallQ = ValChannallO(IndexIQ)
ContactForm. ValueStatusRefIOON = ValStatusRefIOON(IndexI1O)
ContactForm. ValueStatusRefIOOFF = ValStatusRefIOOFF(IndexIO)

ContactForm.ValueChannalTemp = ValChannalTemp(IndexIQ)
ContactForm. ValueLowerStatus = ValLowerStatus(IndexIO)
ContactForm.ValueUpperStatus = ValUpperStatus(IndexIQ)
ContactForm.ValueLowerTemp = ValLowerTemp(IndexIO)

ContactForm.ValueUpperTemp = ValUpperTemp(Index1O)

End Function

Function LoadSetting()
Setting.Comport = ValueComport
Setting.Bordrate = ValueSettingport

Setting. ValTimeOut = ValueTimeQut

End Function

Function SendDataSerial(ID As Integer, TypeData As String)
Dim DataSendBuffer(12) As Integer

Dim DataSend As String

Dim SendBuffer As Integer

Dim I, j As Integer



DataSendBuffer(1) = ID
If TypeData = “Request” Then
‘Find data type
DataSendBuffer(2) = 1
‘Find SPARE
ForI=3To 10 Step 1
DataSendBuffer(i) = 0
Next i
Elself TypeData = “Command” Then
‘Find data type
DataSendBuffer(2) =3
‘Find EXV channel
For1=0To 3 Step 1
If Val{ChannelEXV({i).Text) \ 100 = ID Then
DataSendBuffer(3) = Val(ValueEXV(i).Caption) \ 100
DataSendBuffer(4) = Val(ValueEXV(i).Caption) Mod 100
End If
Next i
*Find IO channel
ForI=0To 7 Step 1
If Val(ChannelContact(i). Text) \ 100 = ID Then
j = Val(ChannelContact(i).Text) Mod 100
If > 0) And (j <=3) Then
If ValueContact(i).Caption = “ON” Then
DataSendBuffer(j + 4) =1
Else
DataSendBuffer(j + 4) =0
End If
End If
End If
Nexti

‘Find SPARE

138



139

For1=8To 10 Step 1
DataSendBuffer(i) =0

Nexti

Else
GoTo EndSendSerial
End If

‘Find Check SUM
SendBuffer =0
ForI=1To 10 Step 1
SendBuffer = SendBuffer + DataSendBuffer(i)
Nexti
SendBuffer = Not SendBuffer
SendBuffer = SendBuffer And 255
DataSendBuffer(11) = SendBuffer
DebugForm.DebugText. Text = DebugForm.DebugText. Text + CR_LF
DataSend = *"
ForI=1To1l1Step 1
DataSend = DataSend + Chr(DataSendBuffer(i))
DebugForm.DebugText. Text = DebugForm.DebugText. Text + “ “ +
Hex(DataSendBuffer(i))
MSComm!.Qutput = ChJ(DataSendBuffe-r(i))

Next i

DebugForm.DebugText.Text = DebugForm.DebugText.Text + CR_LF ‘Debug
‘MSComm!.Output = DataSend

MSComm].Rthreshold = 1

TimerTimeQUT Interval = ValueTimeQut

EndSendSerial:

End Function



140

Private Sub CheckLogFile_Click()
Dim fnum As Integer

On Error GoTo NoFile

frum = FreeFile

Open App.Path & “\Logfile.dat” For Append As foum

Print #fnum, “Date”; Spe(1); “Time”; Spe(1); “Temp(1)”; Spe(1); “Temp(2)”; Spe(1);

“Temp(3)”; ; Spe(1); “Temp(4)”; Spe(1); “Temp(5)”; Spe(1); “Temp(6)”; Spe(1); “Temp(7)™;
Spe(1); “Temp(8)”; Spe(4); “Temp(9)”; Spe(1); “Temp(10)”; Spe(1); “Temp(11)*; Spe(4);
“Temp(12)”; Spe(1); “Temp(13)”; Spe(1); “Temp(14)”; Spe(4); “Temp(15)”; Spe(1);
“Temp(16)”; Spe(1); “EXV(1)™; Spe(1); “EXV(2); Spe(1); “EXV(3)”; Spe(1); “EXV(4)";
Spe(1); “Contact(1)”; Spc(1); “Contact(2)”; Spe(1); “Contact(3)”; Spe(1); “Contact(4)”; Spc(1);
“Contact(5)”; Spc(1); “Contact(6)"; Spc(1); “Contact(7)”; Spc(1); “Contact(8)”

Close fnum
NoFile:
End Sub

Private Sub ContactRunButtom_Click()

If LabelContactRun.BackColor = QBColor(2) Then
ContactRunButtom.Caption == “RUN"
LabelContactRun.BackColor = QBColor(4)
MainForm.TimerControlContact.Enabled = False

Else
ContactRunButtom.C'aption =*“STOP”
LabelContactRun.BackColor = QBColor(2)
MainForm.TimerControlContact.Interval = 100
MainForm.TimerControlContact.Enabled = True

End If

End Sub

Private Sub EXVRunButtom_Click()
Dim I As Integer
If LabelEXVRun.BackColor = QBColor(2) Then
EXVRunButtom.Caption = “RUN"



LabelEXVRun.BackColor = QBColor(4)
MainForm.TimerControlEXV .Enabled = False
Else
EXVRunButtom.Caption = “STOP”
LabelEXVRun.BackColor = QBColor(2)
ForI=0To3
If-ValUpdateEX V(i) > MaxUpdateEXV Then
MaxUpdateEXV = ValUpdateEX V(1)
End If
If ValControlEXVType(i) < “Manual” Then
ValEXV() = 250
MainForm.ValueEXV(3).Caption = Str(ValEXV(i))
End If
Next i
MainForm.TimerControlEXV.Interval = 1000
MainForm.TimerControlEXV Enabled = True
End If
End Sub

Private Sub Form_Load()
Dim fnum As Integer
Dim I As Integer
Dim 'fempt
CR_LF = Chr$(13) + Chr$(10)
On Error GoTo NoFile
foum = FreeFile
Open App.Path & “\config.dat™ For Input As foum
ForI=0To3
Input #fnum, ValControlEXV Type(i)
Input #fnum, ValEX V(i)
Input #fnum, ValChannalRefEXV(i)
Input #fnum, ValTGDR()
Input #hum, VaIMinEXVBYEXV(i)
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Input #fnum, ValMaxEXVBYEXV(i)
Input #fnum, ValUpdateEXV(i)
Input #fnum, ValMulEXVByTemp(i)
Input #fnum, ValChannalQutlet(i)
Input #fhum, ValChannallnlet(i)
Input #fium, ValTGSH()
Input #fnum, ValMinEXVByTemp(i)
Input #fnum, ValMaxEXVByTemp(i}
Nexti
ForI=0To7
Input #fnum, ValControlContactType(i)
Input #fnum, ValChannallO(i)
Input #fnum, ValStatusRefIOON(i)
Input #fnum, ValStatusRefIQOFF(i)
Input #fnum, ValChannal Temp(i)
Input #fnum, ValLowerStatus(i)
Input #fnum, ValUpperStatus(i)
Input #fnum, ValLowerTemp(i)
Input #fnum, ValUpperTemp(i)
Input #foum, ValContact(i)

Nexti

Input #fnum, ValueComport
Input #fnum, ValueSettingport
Input #fmum, ValueTimeQOut

Input #fhum, ValueSamplingTime

ForI=1To 5
Input #fnum, ValueUpperPicture(i)
Input #fhum, ValueLowerPicture(i)

Nexti

Forl1=0To 15



Input #fnum, ValueChannelTemp(i)

Next 1

ForI=0To3
Input #fnum, ValueChannelEX V(i)

Next i

ForI=0To7
Input #fnum, ValueChannelContact(i)

Next i

Close fnum

NoFile:

For1=0To 15
ChannelTemp(i).Text = ValueChannel Temp(i)
Next i
For1=0To3
ChannelEXV{(i).Text = ValueChannelEXV (i)
Nexti
ForI=0To 7
ChannelContact(i). Text = ValueChannelContact(i)
Next i
ForI=0To 7
ValueContact(i).Caption = “OFF”
If ValControlContactType(i) = “Manual” Then
MainForm.ValueContact(i).Enabled = True
Else
MainForm. ValueContact(i}.Enabled = False
End If

Next i

‘Graph
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Temp = 150

‘Picturel
UpperPicturel. Text = ValueUpperPicture(1)
LowerPicture]. Text = ValueLowerPicture(1)
Tempt = (ValueUpperPicture(1) — ValueLowerPicture(1))/ 5
Forl=1To4 Step 1

ScalePicturel(i).Caption = ValueUpperPicture(1) — Tempt * i
Next i
Picturel.DrawWidth = 1
Picturel.ScaleHeight = (ValueUpperPicture(1) -- ValueLowerPicture(1)) * 10
TempPicturel = Picturel.ScaleHeight / 6
Picturel.Line (1, TempPicturel * 0.5)-(100, TempPicturel * 0.5)
Picturel.Line (1, TempPicturel * 1.5)-(100, TempPicturel * 1.5)
Picturel.Line (1, TempPicturel * 2.5)-(100, TempPicturel * 2.5)
Picturel.Line (1, TempPicturel * 3.5)-(100, TempPicturel * 3.5)
Picturel.Line (1, TempPicturel * 4,5)-(100, TempPicturel * 4.5)
Picturel.Line (1, TempPicturel * 5.5)-(100, TempPicturel * 5.5)
ScaleYPicturel = (Picturel.ScaleHeight — TempPicturel) / (ValueUpperPicture(1) —

ValueLowerPicture(1)) :

‘Picuture2
UpperPicture2.Text = ValueUpperPicture(2)
LowerPicture2.Text = ValueLowerPicture{2)
Tempt = (ValueUpperPicture(2) — ValueLowerPicture(2)) / 9
For1=1To 8 Step 1
ScalePicture2(i).Caption = ValueUpperPicture(2) — Tempt * i
Next i
Picture2.DrawWidth = 1
Picture2.ScaleHeight = (ValueUpperPicture(2) — ValueLowerPicture(2)) * 20
TempPicture2 = Picture2.ScaleHeight / 10
ForI=0To 9 Step 1
Picture2.Line (1, TempPicture2 * (I + 0.5))-(100, TempPicture2 * (I + 0.5))

Next i
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ScaleYPicture2 = (Picture2.ScaleHeight — TempPicture2) / (ValueUpperPicture(2) —
ValueLowerPicture(2))

‘Picuture3
UpperPicture3.Text = ValueUpperPicture(3)
LowerPicture3.Text = ValueLowerPicture(3)
Tempt = (ValueUpperPicture(3) — ValueLowerPicture(3)) / 4
Forl=1To3 Step |
ScalePicture3(i).Caption = ValueUpperPicture(3) — Tempt * i
Next i
Picture3.DrawWidth = 1
Picture3.ScaleHeight = (ValueUpperPicture(3) — ValueLowerPicture(3)) * 10
TempPicture3 = Picture3.ScaleHeight / 5
For1=0To4 Step 1
Picture3.Line (1, TempPicture3 * (I -+ 0.5))-(100, TempPicture3 * (I + 0.5))
Nexti
ScaleYPicture3 = (Picture3.ScaleHeight — TempPicture3) / (ValueUpperPicture(3) —

ValueLowerPicture(3))

‘Picuture4
UpperPicture4.Text = ValueUpperPicture(4)
LowerPicture4.Text = ValueLowerPicture(4)
Tempt = (ValueUpperPicture(4) — ValueLowerPicture(4)) / 16
Forl1=1To 15 Step 1
ScalePicture4(i).Caption = ValueUpperPicture(4) — Tempt * i
Next i
Pictured.DrawWidth = 1
Picture4.ScaleHeight = (ValueUpperPicture(4) — ValueLowerPicture(4)) * 100
TempPicture4 = Pictured.ScaleHeight / 17
For1=0To 16 Step 1
Pictured.Line (1, TempPicture4 * (1 + 0.5))-(100, TempPictured * (I + 0.5))

Next i
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ScaleYPicture4 = (Picture4.ScaleHeight — TempPictured) / (ValueUpperPicture(4) —
ValueLowerPicture(4))

‘Picuture5
UpperPicture5.Text = ValueUpperPicture(5)
LowerPicture5.Text = ValueLowerPicture(5)
Tempt = (ValueUpperPicture(5) — ValueLowerPicture(5)) / 4
For1=17To 3 Step 1
ScalePicture5(i).Caption = ValueUpperPicture(5) - Tempt * i
Next i
Picture5.DrawWidth = 1
PictureS5.ScaleHeight = (ValueUpperPicture(5) — ValueLowerPicture(5)) * 10
TempPicture5 = Picture5.ScaleHeight / 5
ForI=0To4 Step 1
Picture5.Line (1, TempPicture5 * (I1+ 0.5))-(100, TempPicture5 * (I + 0.5))
Next i
ScaleYPicture5 = (PictureS.ScaleHeight — TempPicture5) / (ValueUpperPicture(5) —
ValueLowerPicture(5))
‘Status Lamp
LabelRUN.BackColor = QBColor(4)
LabelLogFile.BackColor = QBColor(4)
LabelDebug.BackColor = QBColor{4)
LabelEXVRun.BackColor = QBColor(4)
LabelContactRun.BackColor = QBColor(4)
‘Timer
Timerl.Enabled = True
TimerTimeOUT Enabled = False
TimerTimeOUT.Interval =0
TimerLogFile.Enabled = False

TimerLogFile.Interval =0

End Sub



Private Sub Form Unload(Cancel As Integer)
Dim fhum As Integer

Dim I As Integer

For1=0To 15

ValueChannelTemp(i) = Channel Temp(i). Text
Next i
ForI=0To3

ValueChannelEXV(i} = ChannelEXV(i).Text
Next i
Forl=0To7

ValueChannelContact(i) = ChannelContact(i). Text

Next i

On Error GoTo NoFile

foum = FreeFile

Open App.Path & “‘\config.dat” For Output As fnum

For1=0To 3
Write #fnum, ValControl EXV Type(i)
Write #fnum, ValEX V(i)
Write #fnum, ValChannalRefEX V(i)
Write #fnum, ValTGDR(i)
Write #fnum, VaIMinEXVBYEX V(i)
Write #fhum, ValMaxEXVBYEXV(i)
Write #fum, ValUpdateEXV(i)
Write #fhum, VaIMulEXVByTemp(i)
Write #fnum, ValChannalQutlet(i)
Write #fhum, ValChannallnlet(i)
Write #fnum, ValTGSH()
Write #fnum, VaIMinEXVByTemp(i)
Write #fnum, ValMaxEXVByTemp(i)

Next i
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ForI=0To7
Write #fnum, ValControlContactType(i)
Write #fnum, ValChannallO(i)
Write #fnum, ValStatusRefIOON(I)
Write #fnum, ValStatusRefIOOFF(i)
Write #fhbum, ValChannalTemp(i)
Write #fnum, ValLowerStatus(i)
Write #fnum, ValUpperStatus(i)
Write #fnum, ValLowerTemp(i)
Write #fnum, ValUpperTemp(i)
Write #fnum, ValContact(i)

Next i

Write #fnum, ValueComport
Write #fnum, ValueSettingport
Write #fhum, ValueTimeQut

Write #fnum, ValueSamplingTime

ForI=1To 5
Write #fium, ValueUpperPicture(i)
Write #fnum, ValueLowerPicture(i)

Next i

For1=0To 15

Write #fnum, ValueChannelTemp(i}
Next i
ForI=0To3

Write #fnum, ValueChannelEX V(i)
Nexti
For1=0To7

Write #fnum, ValueChannelContact(i)

Nexti
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Close fhum

NoFile;

End Sub

Private Sub MSComm!_OnComm()

Dim Buffer, BufferChr As String

Dim BufferIndex As Integer

‘Dim Bufferbyte(100) As Integer

Select Case MSComm1.CommEvent

Case comEvReceive
‘BufferSerial = Tim(MSComm1.Input)
Buffer = Trim(MSComm!1.Input)

For BufferIndex = 1 To Len(Buffer)
BufferChr = Mid(Buffer, BufferIndex, 1)
Bufferbyte(Bufferindex} = Asc(BufferChr)
DebugForm.DebugText.Text = DebugForm.DebugText. Text + * * +
Str{Bufferbyte(Bufferindex))
‘DebugForm.DebugText. Text = DebugForm.DebugText. Text + * * +
Hex(Bufferbyte(BufferIndex))
‘DataSerial.Text = DataSerial. Text -+ * * + Hex(Bufferbyte(BufferIndex))
Next BufferIndex
“+ CR_LF

BufferLastSerial = BufferlastSerial + Buffer
If Len(BufferLastSerial) > 50 Then

BufferLastSerial = Mid(BufferLastSerial, Len(BufferLastSerial) - 49, 50)
EndIf

SP = FindData(BufferLastSerial)
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If ResultFindData <> “True” Then
GoTo finishloop
End If

DebugForm.DebugText.Text = DebugForm.DebugText. Text + * ** + ResultFindData

If ReceiveDataType = “Data” Then
SP = FindTemperature(1, Bufferbyte(3), Bufferbyte(4))
SP = FindTemperature(2, Bufferbyte(5), Bufferbyte(6))
SP = FindTemperature(3, Bufferbyte(7), Bufferbyte(8))
SP = FindTemperature(4, Bufferbyte(9), Bufferbyte(10))
SP = FindTemperature(S, Bufferbyte(11), Bufferbyte(12))
SP = FindTemperature(6, Bufferbyte(13), Bufferbyte(14))

SP = SendDataSerial(NowlID, “Command”)

Elself ReceiveDataType = “Ack™ Then

‘If NowlID <=7 Then

1 NowlID =NowID + 1

‘Else

¢ NowlD =1

‘End If

‘SP = SendDataSerial(NowID, “Request™}

‘MSComm1.Output = Chr(0) |
End If

End Select

finishloop:
End Sub

Private Sub LogFile_Click()



If LabelLogFile.BackColor = QBColor(2) Then
LogFile.Caption = “LogFile”
LabelLogFile.BackColor = QBColor(4)
TimerLogFile.Enabled = False

Else
LogFile.Caption = *“Stop LogFile™”
LabelLogFile.BackColor = QBColor(2)
TimerLogFile.Enabled = True
TimerLogFile.Interval = ValueSamplingTime

End If

End Sub

Private Sub RUN_Click()

If LabelRUN.BackColor = QBColor{2) Then
MSComm1.PortOpen = False
RUN.Caption = “RUN”
LabelRUN.BackColor = QBColor{4)

MSComml.Rthreshold =0 ‘Disable receive data

TimerTimeOUT .Enabled = False

Else
Comport = Val(Setting.Comport. Text)
valueport = Setting.Bordrate. Text
MSComm]1.Settings = 'ValueSettingport
MSComm].CommPort = ValueComport
MSComm].Rthreshold = 1
MSComm]l.PortOpen = True
RUN.Caption = “STQOP"
LabelRUN.BackColor = QBColor(2)

MSComml.Rthreshold = 1 *Disable receive data

TimerTimeOUT.Enabled = True
TimerTimeOUT .Interval = 0
‘Send First Request

NowID =1
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SP = SendDataSerial(NowlID, “Request™)

End If
End Sub
Private Sub DebugButtorn_Click()
If LabelDebug.BackColor = QBColor(2) Then
DebugButtom.Caption = “Debug”
LabelDebug.BackColor = QBColor(4)
DebugForm.Enabled = False
DebugForm.Visible = False
Else
DebugButtom.Caption = “Stop Debug”
LabelDebug.BackColor = QBColor(2)
DebugForm.Enabled = True
DebugForm. Visible = True
End If
End Sub

Private Sub SettingCommand_Click()
SP = LoadSetting()
Setting. Enabled = True
Setting. Visible = True

End Sub

Private Sub TimerControlContact_Timer()

Dim I As Integer

ForI=0To 7
If ValControlContactType(i) = “Manual” Then
‘Do not thing
Elself ValControlContactType(i) = “AutoByTemp” Then
If Val(ValueTemp(ValChannalTemp(i))) > ValUpperTemp(i) Then

ValueContact(i).Caption = ValUpperStatus(i)
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Elself Val(ValueTemp(ValChannalTemp(i))} < ValLowerTemp(i) Then
ValueContact(i). Caption = ValLowerStatus(i)

End If

ElseIf ValControlContactType(i) = “AutoByl/O” Then

If ValueContact(ValChannallO(i)).Caption = “ON” Then
ValueContact(i).Caption = ValStatusRefIOON(i)

Else
ValueContact(i).Caption = ValStatusRefIOOFF(i)

End If

End If

Next i

End Sub

Private Sub TimerControlEXV Timer()
Dim I As Integer
Dim BufferRefEXYV, BufferThisEXV, BufferCalculateEXV As Integer
If BufferUpdateEXV < MaxUpdateEXV Then
BufferUpdateEXV = BufferUpdateEXV + 1
Else
BufferUpdateEXV =0
End If

Forl=0To3
If ValControlEXVType(i) = “AutoByEXV" Then
BufferRefEXV = Val(ValueEXV({ValChannalRefEXV(i)))
BufferThisEXV = Val(ValueEXV(i))
BufferCalculateEXV = ((BufferRefEXV — BufferThisEXV) — ValTGDR(i))
BufferCalculateEXV = BufferThisEXV + BufferCalculateEXV
If BufferCalculateEXV < VaIMinEXVByEXV(i) Then
BufferCalculateEXV = ValMinEXVBYEXV(i)
Elself BufferCalculateEXV > ValMaxEXVBYEXV(i) Then
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BufferCalculateEXV = ValMaxEXVByEX V(i)
End If
ValueEXV(1) = Str(BufferCalculateEXV)

Elself ValControlEXVType(i) = “AutoByTemp” Then
If ((BufferUpdateEXV Mod ValUpdateEXV(i)) = 0) And (BufferUpdateEXV >=
ValUpdateEXV(i)) Then
BufferThisEXV = Val{ValueEXV(i))
BufferCalculateEXV = ((Val(ValueTemp(ValChannalQutlet(i))) —
Val(ValueTemp(ValChannallnlet(i)))) —~ ValTGSH()) * ValMulEXVByTemp(i)
BufferCalculateEXV = BufferThisEXV + BufferCalculateEXV
If BufferCalculateEXV < ValMinEXVByTemp(i) Then
BufferCalculateEXV = ValMinEXVByTemp(i)
Elself BufferCalculateEXV > ValMaxEXVByTemp(i) Then
BufferCalculateEXV = ValMaxEXVByTemp(i)
End If
ValueEXV(i) = Str(BufferCalculateEXV)
End If
End If

Next i

‘For1I=0To 3
‘ If ValControlEXVType(i) = “Manual” Then

‘Do not thing
¢ Elself ValControlEXVType(i) = “AutoByTemp” Then
¢ BufferThisEXV = Val(ValueEXV(i))
¢ BufferCalculateEXV = ((Val(ValueTemp(ValChannalQutlet(i))) -
Val(ValueTemp(ValChannallnlet(i)))) — ValTGSH(i)) * ValMulEXVByTemp(i)

y BufferCalculateEXV = BufferThisEXV + BufferCalculateEXV

¢ If BufferCalculateEXV < ValMinEXVByTemp(i) Then

¢ BufferCalculateEXV = ValMinEXVByTemp(i)

' Elself BufferCalculateEXV > ValMaxEXVByTemp(i) Then
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‘ BufferCalculateEXV = ValMaxEXVByTemp(i)
¢ End If
¢ ValueEX V(i) = Str(BufferCalculateEXV)

‘ Elself ValControlEXVType(i) = “AutoByEXV” Then

¢ BufferRefEXV = Val(ValueEXV(ValChannalRefEX V(1))

¢ BufferThisEXV = Val(ValueEXV({i))

. BufferCalculateEXV = ((BufferRefEXV - BufferThisEXV) — ValTGDR())
¢ BufferCalculateEXV = BufferThisEXV + BufferCalculateEXV
¢ If BufferCalculatcEXV < ValMinEXVBYEX V(i) Then

‘ BufferCalculateEXV = ValMinEXVBYEX V(i)

. Elself BufferCalculateEXV > ValMaxEXVByYEX V(i) Then

¢ BufferCalculateEXV = ValMaxEXVByEX V(i)

‘ End If

: ValueEXV(i) = Str(BufferCalculateEXV)

: End If

* Nexti

EndTimerControlEXV:
End Sub

Private Sub TimerLogFile Timer()
Dim BufferDate, BufferTime
‘Log File
If LogFile.Caption = “Stop LogFile” Then
‘If CheckLogFile.Value = 1 Then
BufferDate = Date
BufferTime = Time
On Error GoTo NoFile
foum = FreeFile
Open App.Path & “\Logfile.dat™ For Append As fium
‘Open App.Path & “\Logfile “ + Str{BufferDate) + “ “ + Str(BufferTime) + “.dat” For
Append As foum
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Print #fnum, Now; Spc(1); ValueTemp(0); Spe(1); ValueTemp(1); Spe(1);
ValueTemp(2); Spe(1); ValueTemp(3); Spe(1); ValueTemp(4); Spe(1); ValueTemp(5); Spe(1);
ValueTemp(6); Spc(1); ValueTemp(7); Spe(1); ValueTemp(8); Spc(1); ValueTemp(9); Spe(1);
ValueTemp(10); Spe(1); ValueTemp(11); Spe(1); ValueTemp(12); Spe(1); ValueTemp(13);
Spc(1); ValueTemp(14); Spe(1); ValueTemp(15); Spe(1); ValueEXV(0); Spe(1); ValueEXV(1);
Spc(1); ValueEXV(2); Spe(1); ValueEXV(3); Spc(1); ValueContact{0).Caption; Spe(1);
ValueContact(1).Caption; Spc(1); ValueContact(2).Caption; Spc(1); ValueContact(3).Caption;
Spc(1); ValueContact(4).Caption; Spc(1); ValueContact(5).Caption; Spc(1);
ValueContact(6).Caption; Spc(1); ValueContact(7).Caption

Close foum

NoFile:

EndIf
End Sub

Private Sub TimerTimeOUT _Timer()
If NowID <=7 Then
NowlD =NowlD + 1
Else
NowlD =1
End If
SP = SendDataSerial(NowlID, “Request”)
End Sub

Private Sub LowerPicturel_LostFocus(}
Dim Tempt, i
ValueLowerPicture(1) = LowerPicturel
Picturel.ScaleHeight = (ValueUpperPicture(1) — ValueLowerPicture(1)) * 10
Tempt = (UpperPicturel — LowerPicturel) / 5
ForI=1To4 Step 1
ScalePicture1(i).Caption = UpperPicturel — Tempt * i
Nexti

ScaleYPicturel = (Picture].ScaleHeight — TempPicturel) / (UpperPicture] — LowerPicture1)
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End Sub

Private Sub UpperPicturel_LostFocus()
Dim Tempt, i
ValueUpperPicture(1) = UpperPicturel
Picturel.ScaleHeight = (ValueUpperPicture(1) — ValueLowerPicture(1)) * 10
Tempt = (UpperPicture] — LowerPicturel) / 5
Forl=1To4Step |
ScalePicturel(i).Caption = UpperPicture]l — Tempt * i
Next 1

ScaleYPicturel = (Picture]l.ScaleHeight — TempPicture1) / (UpperPicture]l — LowerPicturel)

End Sub

Private Sub LowerPicture2 LostFocus()
Dim Tempt, i
ValueLowerPicture(2) = LowerPicture2
Picture2.ScaleHeight = (ValueUpperPicture(2) — ValueLowerPicture(2)) * 20
Tempt = (UpperPicture2 — LowerPicture2) / 9
ForI=1To 8 Step 1
ScalePicture2(i).Caption = UpperPicture2 — Tempt * i
Next i

ScaleYPicture2 = (Picture2.ScaleHeight — TempPicture2) / (UpperPicture2 — LowerPicture2)

End Sub

Private Sub UpperPicture2_LostFocus()
Dim Tempt, i
ValueUpperPicture(2) = UpperPicture2
Picture2.ScaleHeight = (ValueUpperPicture(2) — ValueLowerPicture(2)) * 20
Tempt = (UpperPicture2 — LowerPicture2) / 9
ForI=1To 8 Step 1
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ScalePicture2(i}.Caption = UpperPicture2 — Tempt * i
Next i

ScaleYPicture2 = (Picture2.ScaleHeight — TempPicture2) / (UpperPicture2 — LowerPicture2)

End Sub

Private Sub LowerPicture3_LostFocus()
Dim Tempt, i
ValueLowerPicture{3) = LowerPicture3
Picture3.ScaleHeight = (ValueUpperPicture(3) — ValueLowerPicture(3)) * 10
Tempt = (UpperPicture3 — LowerPicture3) / 4
ForI=1To3 Step 1
ScalePicture3(i).Caption = UpperPicture3 — Tempt * i
Next i

ScaleYPicture3 = (Picture3.ScaleHeight — TempPicture3) / (UpperPicture3 — LowerPicture3)

End Sub

Private Sub UpperPicture3_LostFocus()
Dim Tempt, i
ValueUpperPicture(3} = UpperPicture3
Picture3.ScaleHeight = (ValueUpperPicture(3) — ValueLowerPicture(3)) * 10
Tempt = (UpperPicture3 — LowerPicture3) / 4
ForI=1To3 Step 1
ScalePicture3(i).Caption = UpperPicture3 — Tempt * i
Next i

ScaleYPicture3 = (Picture3.ScaleHeight — TempPicture3) / (UpperPicture3 — LowerPicture3)

End Sub

Private Sub LowerPictured_LostFocus()
Dim Tempt, i
ValueLowerPicture(4) = LowerPicture4
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Picture4.ScaleHeight = (ValueUpperPicture(4) — ValueLowerPicture(4)) * 100
Tempt = (UpperPicture4 — LowerPictured) / 16
ForI=1To 15Step 1
ScalePicture4(i).Caption = UpperPicture4 — Tempt * i
Next i

ScaleYPicture4 = (Picture4.ScaleHeight — TempPicture4) / (UpperPicture4 ~ LowerPicture4)

End Sub

Private Sub UpperPicture4 LostFocus()
Dim Tempt, i
ValueUpperPicture(4) = UpperPictured
Picture4.ScaleHeight = (ValueUpperPicture(4) — ValueLowerPicture(4)) * 100
Tempt = (UpperPicture4 — LowetPictured) / 16
Forl=1To 15 Step 1
ScalePicture4(i).Caption = UpperPicture4 — Tempt * i
Nexti

ScaleYPictured = (Picture4.ScaleHeight — TempPicture4) / (UpperPicture4 — LowerPictured)

End Sub

Private Sub LowerPicture5_LostFocus()
Dim Tempt, i
ValueLowerPicture(5) = LowerPicture5
Picture5.ScaleHeight = (ValueUpperPicture(5) — ValueLowerPicture(5)) * 10
Tempt = (UpperPicture5 — LowerPictured) / 4
ForI=1To3 Step 1
ScalePicture5(i).Caption = UpperPicture5 — Tempt * i
Next i

ScaleYPicture5 = (Picture5.ScaleHeight — TempPicture5) / (UpperPicture5 — LowerPicture5)

End Sub
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Private Sub UpperPicture5_LostFocus()
Dim Tempt, i
ValueUpperPicture(5) = UpperPicture5
Picture5.ScaleHeight = (ValueUpperPicture(5) — ValueLowerPicture(5)) * 10
Tempt = (UpperPicture5 — LowerPicture5) / 4
ForI=1To 3 Step 1
ScalePicture5(i).Caption = UpperPicture5 — Tempt * i
Next i

ScaleYPicture5 = (PictureS.ScaleHeight — TempPicture5)} / (UpperPicture5 — LowerPicture5)

End Sub

Private Sub Timerl Timer()

Dim foum As Integer

Diml, j
‘Update X position of graph
If (Temp < Picturel. Width) Then

Temp = Temp + 3

Else
Temp =153
End If
‘Uudate graph Picture]

If EnabledPicture(1).Value = 1 Then
ForI=0To1 Step 1

Picturel YlastPosition(i) = Picturel Yposition(i)

If (Val(ValueTemp(i).Caption) <= ValueUpperPicture(1)) Or
(Val(ValueTemp(i).Caption) >= ValueLowerPicture(1)) Then

Picturel Yposition(i) = ((ValueUpperPicture(1) — ValueTemp(i).Caption) *
ScaleYPicturel) + (TempPicturel * 0.5)

Else
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Picturel Yposition(i) = 0
End If
Next i
Picturel.DrawWidth = |
For I =0 To Picturel.ScaleHeight Step 1
If Picturel.Point(Temp + 6, i) < -1 Then
Picturel.Pset (Temp + 6, ), (Picture1,BackColor)
End If
Picturel.Pset (Temp + 9, i), (RGB(150, 150, 150))
Next i
ForI=0To 1 Step 1
If Temp < 155 Or Picturel YlastPosition(i} = 0 Then
Picturel YlastPosition(i) = Picture1Yposition(i)
End If
Picturel.Line (Temp — 3, Picturel YlastPosition(i))-(Temp, Picture1Yposition(i)),
ValueTemp(i).BackColor
‘Picturel.Pset (Temp, Picturel Yposition(i)}), (ValueTemp(i).BackColor)
Next i
End If
‘Uudate graph Picture2
If EnabledPicture(2).Value = 1 Then
ForI=2To 5 Step |
Picture2 YlastPosition(l — 2) = PicmreZYp(;sition(I —-2)
If (Val(ValueTemp(i).Caption) <= ValueUpperPicture(2)) Or
(Val(ValueTemp(i).Caption) >= ValueLowerPicture(2)) Then
Picture2 Yposition(I — 2) = ((ValueUpperPicture(2) — ValueTemp(i).Caption) *
ScaleYPicture2) + (TempPicture2 * 0.5)
Else
Picture2Yposition(l - 2) =0
End If
Next i
Picture2. DrawWidth = 1
For I =0 To Picture2.ScaleHeight Step 1
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If Picture2.Point(Temp + 6, i) <> -1 Then
Picture2.Pset (Temp + 6, i), (Picture2.BackColor)
End If
Picture2.Pset (Temp + 9, i}, (RGB(150, 150, 150))
Next i
ForI=0To3 Step 1
If Temp < 155 Or Picture2YlastPosition(i) = 0 Then
Picture2YlastPosition(i) = Picture2 Yposition(i)
End If
Picture2.Line (Temp — 3, Picture2YlastPosition(i))-(Temp, Picture2 Yposition(i)),
ValueTemp(I + 2).BackColor
‘Picture2.Pset (Temp, Picture2 Yposition(i)), (ValueTemp(I + 2).BackColor)
Next i
End If
‘Uudate graph Picture3
If EnabledPicture(3).Value = 1 Then
ForI=6To 7 Step 1
i=I-6
Picture3YlastPosition(j) = Picture3Yposition(j)
If (Val(ValueTemp(i).Caption} <= ValueUpperPicture(3)) Or
(Val(ValueTemp(i).Caption) >= ValueLowerPicture(3)) Then
Picture3Yposition(I - 6) = (ValueUpperPicture(3) — ValueTemp(i).Caption) *
ScaleYPicture3 + (TempPictﬁreB *0.5)
Else
Picture3 Yposition(I — 6) = 0
End If
Next i
Picture3.DrawWidth = |
For I =0 To Picture3.ScaleHeight Step 1
If Picture3.Point{Temp + 6, i) < -1 Then
Picture3.Pset (Temp + 6, i), (Picture3.BackColor)
End If

Picture3.Pset (Temp + 9, i), (RGB(150, 150, 150))
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Next i
ForI=0Tol Step 1
If Temp < 155 Or Picture3YlastPosition(i) = 0 Then
Picture3YlastPosition(i) = Picture3 Yposition(i}
End If
Picture3.Line (Temp — 3, Picture3YlastPosition(i))~(Temp, Picture3Yposition(i)),
ValueTemp(I + 6).BackColor
‘Picture3.Pset (Temp, Picture3Yposition(i)), (ValueTemp(I + 6).BackColor)
Next i
End If
‘Undate graph Picture4
If EnabledPicture(4).Value = 1 Then
ForI=8To 13 Step 1
Picture4YlastPosition(I — 8) = Picture4 Yposition(I — 8)
If (Val(ValueTemp(i).Caption) <= ValueUpperPicture(4)) Or
(Val(ValueTemp(i).Caption) >= ValueLowerPicture{4)) Then
Picture4 Yposition(I — 8) = (ValueUpperPicture(4) — ValueTemp(i).Caption) *
ScaleYPicture4 + (TempPicture4 * 0.5)
Else
Picture4 Yposition(I - 8) =0
End If
Next i
Picﬁre4.DrawWidth =1
For I =0 To Picture4.ScaleHeight Step 1
If Pictured.Point(Temp + 6, i) <> -1 Then
Picture4.Pset (Temp + 6, i), (Picture4.BackColor)
End If
Pictures.Pset (Temp + 9, i), (RGB(150, 150, 150))
Next i
ForI=0To 5 Step 1
If Temp < 155 Or Picture4 YlastPosition(i) = 0 Then
Picture4 YlastPosition(i) = Picture4 Yposition(i)
EndIf
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Pictured.Line (Temp - 3, Picture4 YlastPosition(i))-(Temp, Picture4Yposition(i)),
ValueTemp(] + 8).BackColor
‘Picture4.Pset (Temp, Pictured Yposition(i)}, (ValueTemp(I + 8).BackColor)
Nexti
End If
‘Uudate graph Picture5
If EnabledPicture(5).Value = 1 Then
For1=14To 15 Step 1
Picture5YlastPosition(I — 14) = PictureSYposition(I — 14)
If (Val(ValueTemp(i).Caption) <= ValueUpperPicture(5)) Or
(Val(ValueTemp(i).Caption) >= ValueLowerPicture(5)) Then
Picture5Yposition(I — 14) = (ValueUpperPicture(5) — ValueTemp(i).Caption) *
ScaleYPicture5 + (TempPicture5 * 0.5)
Else
Picture5Yposition(] — 14) =0
End If
Next i
Picture5.DrawWidth = 1
For I = 0 To Picture5.ScaleHeight Step 1
If Picture5.Point(Temp + 6, i) <> -1 Then
Picture5.Pset (Temp + 6, i), (PictureS.BackColor)
End If
Picture5.Pset (Temp + 9, i), (RGB(150, 150, 150))
Next i
ForI=0To 1 Step 1
If Temp < 155 Or Picture5YlastPosition(i) = 0 Then
Picture5YlastPosition(i) = Picture5Yposition(i)
End If
Picture5.Line (Temp — 3, Picture5YlastPosition(i))}-(Temp, Picture5Yposition(i)),
ValueTemp(I -+ 14).BackColor

‘Picture5.Pset (Temp, Picture5Y position(i)), (ValueTemp(I + 14).BackColor)

Next i

End If



End Sub

Private Sub ConfigueEXV0_Click()
IndexEXV =0
LoadConfigue
ConfigueForm.Show

End Sub

Private Sub ConfigueEXV1 Click()
IndexEXV = |
LoadConfigue
ConfigueForm.Show

End Sub

Private Sub ConfigueEXV2_Click()
IndexEXV =2
LoadConfigue
ConfigueForm.Show

End Sub

Private Sub ConfigueEXV3_Click()
IndexEXV =3
LoadConfigue
ConfigueForm.Show

End Sub

Private Sub ConfigueContact0_Click()

IndexIO =0
LoadConfigueContact
ContactForm,.Show

End Sub

Private Sub ConfigueContactl_Click()

IndexIO =1
LoadConfigueContact

ContactForm.Show
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End Sub

Private Sub ConfigueContact2_Click()
IndexIO =2
LoadConfigueContact
ContactForm.Show

End Sub

Private Sub ConfigueContact3_Click()
IndexIO =3
LoadConfigueContact
ContactForm.Show

End Sub

Private Sub ConfigueContact4 Click()
IndexIO =4
LoadConfigueContact
ContactForm.Show

End Sub

Private Sub ConfigueContact5 Click()
IndexIO =5
LoadConfigueContact
ContactForm.Show

End Sub

Private Sub ConfigueContact6_Click()
Index}O =6
LoadConfigueContact
ContactForm.Show

End Sub

Private Sub ConfigueContact7_Click()
IndexIO =7
LoadConfigueContact
ContactForm.Show

End Sub

Private Sub ValueContact_Click(Index As Integer)
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If ValContact(Index) = “ON" Then
ValContact{Index) = “OFF”
ValueContact(Index).Caption = ValContact{Index)

Else
ValContact(Index) = “ON”
ValueContact(Index).Caption = ValContact(Index)

End If

End Sub

‘{1 END, /il

SETTING FORM

W Setting .

Comport

Bordrate — '

ValTimeOut —

ValSampling Time
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Thermistor R0

ThermistorK

*/{/f Start Program/////

Private Sub Form_Ioad()
Comport = ValueComport
Bordrate = ValueSettingport
ValTimeOut = ValueTimeOut
ValSamplingTime = ValueSamplingTime
End Sub

Private Sub Form_Unload(Cancel As Integer)
ValueComport = Comport
ValueSettingport = Bordrate
ValueTimeOut = Val(ValTimeOut. Text)
ValueSamplingTime = Val(ValSamplingTime.Text)
End Sub
‘i1 END., //{{{



DEBUG FORM

--B-.‘:hué_ PP,

LT e TALE

E PebugText

‘f{{{ Start Program///i/

Private Sub DebugText Change()
If Len(DebugText. Text) > 800 Then
DebugText, Text = ""
End If
End Sub

Private Sub Form_Unload(Cancel As Integer)
MainForm.DebugButtom.Caption = "Debug"
MainForm.LabelDebug.BackColor = QBColor(4)
DebugForm.Enabled = False
DebugForm. Visible = False

End Sub

“/f{{ END. /il

P S B S s g

e,
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“{1/ Start Program/////

Dim CR_LF As String
Function ReViewForm()
EXVConfigneNote.BackColor = QBColor(15)

If ControlEXVType.Text = "Manual” Then
FrameManualEXV.Visible = True
FrameAutoByTemp.Visible = False
FrameAutoByEXV.Visible = False
EXVConfigueNote.Caption = "

Elself ControlEXVType.Text = "AutoByTemp” Then
FrameManualEXV .Visible = False

FrameAutoByTemp.Visible = True
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FrameAutoByEXV.Visible = False
EXVConfigueNote.Caption=" Control EXV by Temperature
Else
FrameManualEXV.Visible = False
FrameAutoByTemp.Visible = False
FrameAutoByEXV Visible = True
EXVConfigueNote.Caption =" Control EXV by EXV
End If

End Function

Private Sub BottomNO_Click()
ConfigueForm.Hide
End Sub

Private Sub BottomYES_Click()
ValControlEXVType(IndexEXV) = ControlEXVType. Text
ValEXV(IndexEXV) = ValueEXVManual. Text

ValChannalRefEXV(IndexEXV) = ValueChannalRefEXV.Text
ValTGDR(IndexEXV) = ValueTGDR. Text
ValMinEXVBYEXV(IndexEXV) = ValueMinEXVBYEXV
ValMaxEXVByEXV(IndexEXV) = ValueMaxEXVBYEXV

ValMulEXVByTemp(IndexEXV) = ValueMulEXVByTemp. Text
ValChannalOutlet(IndexEXV) = ValueChannalOutlet. Text
ValChannalInlet(IndexEXV) = ValueChannallnlet. Text
ValTGSH(IndexEXV) = ValueTGSH.Text
ValMinEXVByTemp(IndexEXV) = ValueMinEXVByTemp
ValMaxEXVByTemp(IndexEXV) = ValueMaxEXVByTemp

If ValControlEXVType(IndexEXV) = "AutoByTemp” Then
ValUpdateEXV{(IndexEXV) = ValueUpdateEXVByTemp
If ValUpdateEXV(IndexEXV) > MaxUpdateEXV Then
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MaxUpdateEXV = ValUpdateEXV(IndexEXV)
End If
End If

If ValControlEXVType(IndexEXV) = "Manual” Then
MainForm.ValueEXV(IndexEXV).Caption = ValueEXVManual. Text
Else
ValEXV(IndexEXV) =250
MainForm.ValueEXV(IndexEXV),Caption = Str(ValEXV(IndexEXV))
‘MainForm.TimerControlEXV.Interval = ValUpdateEXV(IndexEXV) * 1000
'If (MainForm. TimerControlEXV.Enabled = False) And
{(ValControlEXVType(IndexEXV) = "AutoByEXV") Then
' MainForm.TimerControlEXV.Interval = 100
'End If
'MainForm.TimerControlEXV.Interval = 1000
'MainForm.TimerControlEXV.Enabled = True
End If

ConfigueForm.Hide
End Sub

Private Sub Form_Activate()
CR_LF = Chr$(13) + Chr$(10)
ReViewForm

End Sub

Private Sub Form Load()
CR_LF = Chr$(13) + Chr$(10)

End Sub

Private Sub ControlEXVType_Click()



ReViewForm

End Sub

Private Sub BottomDown_Click()
If ValueEXVManual.Text > 0 Then
ValueEXVManual.Text = ValueEXVManual. Text - 1
Else
ValueEXVManual. Text =10
End If
End Sub

Private Sub BottomUP_Click(}
If ValueEXVManual. Text < 480 Then
ValueEXVManual. Text = ValueEXVManual.Text + 1
Else
ValueEXVManual. Text = 480
End If
End Sub

Private Sub ValueChannalRefEXV_Click()
EXVConfigueNote.Caption = "Channal Refference EXV*+CR LF+" 0-3"
EXVConfigueNote.BackColor = QBColor(10)

End Sub

Private Sub ValueChannalRefEXV_LostFocus()
If Val(ValueChannalRefEXV.Text) > 3 Or Val(ValueChannalRefEXV.Text) < 0 Then
ValueChannalRefEXV. Text =0
End If
EXVConfigueNote.BackColor = QBColor(15)
EXVConfigueNote.Caption=" Control EXV by EXV
End Sub

Private Sub ValueMaxEXVByEXV_Click()
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EXVConfigueNote.Caption = "Maximum EXV " + CR_LF
EXVConfigueNote.BackColor = QBColor{10)
End Sub

Private Sub ValueMaxEXVBYEXV_LostFocus()
If Val(ValueMaxEXVByEXV.Text) < 0 Then
ValueMaxEXVByEXV.Text =0
End If
EXVConfigueNote.BackColor = QBColor(15)
EXVConfigueNote.Caption=" Control EXV by EXV

End Sub

Private Sub ValueMinEXVByYEXV_Click()

EXVConfigueNote.Caption = "Minimum EXV " + CR_LF+" #feoe0 EXV

_16IAE@"-0pél§ ;O AdEE O (@Bt OA0;;Ce0 0) "
EXVConfigueNote.BackColor = QBColor(10)
End Sub .

Private Sub ValueMinEXVBYEXV _LostFocus()
If Val(ValueMinEXVBYEXV.Text) < 0 Then
ValueMinEXVByEXV.Text =0
End If
EXVConfigueNote.BackColor = QBColor(15)
EXVConfigueNote.Caption=" Control EXV by EXV

End Sub

*/{{ END. /i1t
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‘/{/I Start Program/////

Dim CR_LF As String
Function ReViewContactForm()

If ValueControlContactType.Text = "Manual" Then
FrameAutoByTemp. Visible = False
FrameAutoBylO.Visible = False
ContactConfigueNote.Caption ="

Elself ValueControlContactType.Text = "AutoByTemp" Then
FrameAutoByTemp.Visible = True
FrameAutoBylOQ.Visible = False
ContactConfigueNote.Caption

Else
FrameAutoByTemp. Visible = False
FrameAutoBylO.Visible = True
ContactConfigueNote.Caption ="  Control by I/O

/O Referance”

End If

End Function

Private Sub BottomNO_Click()
ContactForm.Hide

End Sub

Private Sub BottomYES_Click()

ValControlContactType(IndexIO) = ContactForm. ValueControlContactType

ValChammallO(IndexIO) = ContactForm.ValueChannallO
ValStatusRefIOON(IndexI0O) = ContactForm. ValueStatusRefIOON
ValStatusRefIOOFF(IndexIO) = ContactForm. ValueStatusRefIGOFF

ValChannal Temp(Index10) = ContactForm.ValueChannal Temp

ValLowerStatus(IndexI0) = ContactForm. ValueLowerStatus



ValUpperStatus(IndexIO) = ContactForm.ValueUpperStatus
ValLowerTemp(IndexIO) = ContactForm.ValueLowerTemp
ValUpperTemp(IndexIO) = ContactForm.ValueUpperTemp

If ValueControlContactType.Text = "Manual" Then
MainForm.ValueContact(IndexIO).Enabled = True
Else
MainForm. ValueContact(IndexI10).Enabled = False
'‘MainForm. TimerControlContact.Enabled = True
EndIf
MainForm. ValueContact(IndexIO).Caption = "OFF"
ContactForm.Hide

End Sub

Private Sub Form_Activate()
CR_LF = Chr$(13)} + Chr$(10)

ReViewContactForm
End Sub

Private Sub Form_Load()
CR_LF = Chr$(13) + Chr$(10)
End Sub

Private Sub ValueChannallO_LostFocus()
If ValueChannallQ.Text > 7 Or ValueChannallO.Text < 0 Then
ValueChannallQ,.Text =0
End If
End Sub

Private Sub ValueChannalTemp_LostFocus()

If ValueChannalTemp.Text > 15 Or ValueChanmalTemp.Text < 0 Then
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ValueChannalTemp.Text=10
End If
End Sub

Private Sub ValueControlContactType Click()
ReViewContactForm
End Sub
*{1// END. tilif

“{// Start Program/////
Global CR_LF As String
Global Temp
Global TempPicturel, TempPicture2, TempPicture3, TempPicture4, TempPicture5
Global ScaleYPicturel, ScaleYPicture2, ScaleYPicture3, ScaleYPicture4, ScaleYPictures
Global IndexEXV As Integer

Global ValControlEXVType(4) As String

Global ValMulEXVByEXV(4), ValChannalRefEXV(4), ValTGDR(4), ValMinEXVBYEXV(4),
ValMaxEXVByEXV(4), ValUpdateEXV(4) As Integer

Global ValMulEXVByTemp(4), ValChannalOutlet(4), ValChannallnlet(4), ValTGSH(4),
ValMinEXVByTemp(4), ValMaxEXVByTemp(4} As Integer

Global IndexIO As Integer

Global ValContact(8) As String

Global ValControlContactType(8) As String

Global ValChannallO(8) As Integer

Global ValStatusRefTOON(8), ValStatusRefIOOFF(8) As String

Global ValChannalTemp(8), ValLowerTemp(8), ValUpperTemp(8) As Integer

Global ValLowerStatus(8), ValUpperStatus(8) As String

'Senddata

Global ValueComport As Integer

Global ValueSettingport As String



Global ValueTimeOut As Integer
Global ValueSamplingTime As Integer
Global NowlID As Integer
‘ReceiveData

Global ReceiveDataType As String
Global BufferLastSerial As String
Global ResultFindData As String
Global Bufferbyte{50) As Integer
'Contro] EXV

Global ValEXV(4) As Integer
Global BufferUpdateEXV As Integer
Global MaxUpdateEXV As Integer
'Grap

Global Picturel YPosition(2)
Global Picturel YL astPosition(2)
Global Picture2 Y Position(4)
Global Picture2YLastPosition(4)
Global Picture3YPosition(2)
Global Picture3YLastPosition(2)
Global Picture4 YPosition(6)
Global Picture4Y LastPosition(6)
Global Picture5YPosition(2)
Global Picture5YTLastPosition(2)
Global ValueUpperPicture(5)
Global ValueLowerPicture(5)
'Data

Global ValueChannelTemp(16)
Global ValueChannelEXV(4)
Global ValueChannelContact(8)

*/1/l END. ///I
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Abstract

The simple vapor-compression refrigeration is the most
widely used refrigeration cycle. The ordinary vapor-compression
refrigeration Is simple, inexpensive, reliable, and practically low
maintenance. However, some industial applications require
moderately or very low temperatures. Cause to take too large
temperature different between condenser and evaporator. A large

femperature range also means a large pressure range in the

cycle and low performance form high pressure ratio. One way of
dealing with such situation is to perform the refrigeration process
in many stages, that is, to have two or more refrigeration cycle
which operates in series. In This research were design two
stages refrigeration cycle and experiment parameter were
changed to find out control the condition for higher performance.
Under manual control two stages can maintain a proper ratio by
control mixing chamber's pressure, refrigerant flow rate, and
power in put to compressors. The system can operate on higher

performance then single stage system
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