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Programming control Electronic Expansion Valve (EXV) and Inverter for small
Air-conditioner

Krit Wattanaphan 48015369
Anusorn  Singhasanee 48015409
Ekkaphon Rumpoeiphon 48015454

Assist. Prof, Thawatchai Nakpipat

Abstract

The study of refrigeration system is control on the refrigerant flow at evaporator. The
optimum of refrigerant flow is controlled by Electronics Expansion Valve and Inverter system to be
saturated vapor from evaporator outlet. An operation of EXV was controlled by Microsoft Visual
Basic on computer. Feedback of Temperature and Pressure from sensors was used to measure data at
several states. All data were analyzed and controlled by step motor via parallel port. Electronics
Expansion Valve was done by step motor for control superheat and sub cooling as the set value of the
refrigeration system for the best efficiency. Conclusion, the air conditioner 18,000 BTU/hr when the
refrigerant flow is controlled by EXV to be saturated vapor from evaporator outlet at temperature
standard every time. The system can be energy efficiency ratio is 13.021.
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2.6.6 gamgiinszihuds (dry bulb temperature, DB)
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Public pwrite As Integer
Public t, ¢ As Double
Public m, r As Integer
Public n As Integer
Public step As Integer

Option Explicit

Dim rsData As New ADODB.Recordset
Dim Sql As String

Dim Datal, Filel As String

Dim count! As Integer

Private Sub CmdAuto_Click()
Timer4.Enabled = True
CmdAuto.Enabled = False
CmdManual. Enabled = True
End Sub

Private Sub cmdCal_Click()
*Call Search
End Sub

i e e o

Private Sub CmdCleare_Ctick()
xtT. Text=""
txtP-Te = "n
IbIT.Caption =""
16IV{.Caption = ""
IbIHf.Caption = ™"
1blSg.Caption = "
IbIP.Caption =""
1bIVg.Caption = ""
1blHg. Caption = ""
1b1Sf.Caption = ""
'IblErr.Caption = "
"IblD.Caption = "
End Sub

—

Private Sub CmdCCount_Click(}
Text19,Text =""

c=0

End Sub

Private Sub CmdClearLis_Click()
Listl.Clear

Timer6.Enabled = False
'CmdSave.Enabled = True

End Sub

Private Sub CmdClose Click()

step = Text18.Text
Label30.Caption = "step = " & step
c=¢ - Text18.Text
Text19.Text=c
r = step
Do

DoFEvents

Ifr < 1 Then GoTo 2



Out pwrite, 2 *n
Delay (t)
r=r-1
Label31.Caption ="step="&r
n=n-1
Ifn<0Thenn=3
Loop
2.
Out pwrite, 2~ m
m=1{
n=3
End Sub

Private Sub CmdManual _Click()
CmdManual.Enabled = False
CmdAuto.Enabled = True
Timer4.Enabled = False

End Sub

————— i b

Private Sub CmdOpen_Click()
step = Text18.Text

Label30.Caption = "step =" & step

¢ =¢ + Text18.Text

Text19.Text=c¢

r = step

Do
DoEvents
Ifr <1 Then GoTo 2
Qut pwrite, 2 * m
Delay (1)
r=r-1
Labet31.Caption="step="& r
m=m+ 1
Ifm>3Thenm=0

Loop

Out pwrite, 2 " m
n=3
m=4{

End Sub

2

—————————

Private Sub CmdReset_Click()
Text18.Text =""
End Sub

-—

Private Sub CmdStop_Click()
Timer6.Enabled = False
End Sub

Private Sub Command 1_Click()
Text18.Text =280

Delay (1)

Call CmdClose_Click
Delay (0.5)

Call CmdCCount_Click
Delay (0.5)

Call CmdReset_Click
Delay (0,5)
Text18.Text =120
Delay (1)

Call CmdOpen_Click
Delay (0.5)

Call CmdReset_Click



Delay (0.5)
Textl8.Text = VScroll2.Value
End Sub

Private Sub Command2 Click()

MsgBox "o@PuéigOAL;"O;AD~weEAxisAes.", vbYesNo + vbExclamation, "Exit"
pwrite = &HO

Unload Me

End Sub

Private Sub Command3_Click()
Text]8.Text=""
End Sub

Private Sub Form_Activate()
‘Dim a As Integer

'a = Text] 9. Text
'ProgressBarl.Max = Text19.Text
Timer6.Enabled = False
Timer4.Enabled = False
Text18.Text = 280

Delay (1}

Call CmdClose_Click

Delay (0.5)

Call CmdCCount_Click
Delay (0.5)

Call CmdReset_Click

Delay (0.5)

Text18.Text = 120

Delay (1)

Call CmdOpen_Click

Delay (0.5)

Call CmdReset_Click

Delay (0.5)

Text18.Text = VScroll2.Value
Textl.SetFocus

End Sub

Private Sub Form_Load()
‘Datal ="Time, " & " 4¢60EXV, " & "[[;EXV," & "i[jEvap,” & "airil;Evap,” & "a¢éOComp," & "if; Comp,” &
"a¢¢0Cond,” & "iljCond," & "DB," & "WB," & "P.a¢é0EXV," & "P.IEXV,” & "P.i{;Evap,” & "P.a¢é0Cond,"
& "P.data," & "Hf" & "Hg," & "Step,"
Listl . AddItem Datal
txtSec.Text = (VScrolll.Value) & " Sec”
Timer4.Enabled = False
Timer3.Enabled = True
n=3
m=0
pwrite = &H378
'Dim chl, ch2, ch3, chd, ch5, ché6, ch7, ch8, ch9, ch10, chll, chl2, chi3, ch14, chi5, ch16 As Integer
Move (Screen.Width = 0), (Screen.Height = 0)
Con
With rsData
If .State = adStateOpen Then .Close
ActiveConnection = conn
.CursorLocation = adUseClient
.CursorType = adOpenStatic
LockType = adLockOptimistic
.Open "select * from T _datasatr22"
End With
IbIT.Caption = "™
IbIV{.Caption = "*
IbIHf.Caption = ™



IblSg.Caption =""
IbIP.Caption = ™"

IbIVg.Caption ="
IblHg.Caption = ""
IbISf.Caption =""

'IblErr.Caption = ™"
‘IbID.Caption = "
End Sub

Private Sub Timerl_Timer()
Dim chl, ch2, ch3, ch4, chS, ch6, ch7, ch8, ch9, chl0, chll, chl2, chl3, chl4, ch1s, chl6, P1, P2, P3, P4 As
Integer
Call I2CStart
Call Send8BIT(&H90)}
Call Ack
Call Send8BIT(&H45)
Call Ack
Call 12CStop
Call I2CStart
Call Send8BIT(&H91)
Call Ack
chl = Format{(Read8Bit * 5)/ 255, "#0.4#4")
Text1.Text = Format{({((ch1 * 255) / 5) * 0.49) - 25), "#i#0.0")
Call MAck
ch2 = Format((Recad8Bit * 5) / 255, "#0.#H™)
Texi2.Text = Format(({((ch2 * 255) / 5) * 0.49) - 25), "##0.0™)
Call MAck
ch3 = Format((Read8Bit * 5) / 255, "#0.44#")
Text3.Text = Format(((((ch3 * 255) / 5) * 0.49) - 25), "##0.0™)
xtT, Text = Text3.Text
Textl5.Text = Text3.Text
Call MAck
chd = Format((Rcad8Bit * 5) / 255, "#0.##™)
Text4.Text = Format(({({ch4 * 255) / 5) * 0.49) - 25), "i#0.0")
Call Ack
Call 12CStop

Call I2CStart

Call Send8BIT(&H92)

Call Ack

Call Send8BIT(&H45)

Call Ack

Call 12CStop

Call 12CStart

Call Send8BIT(&H93)

Call Ack

ch5 = Format((Read8Bit * 5) / 255, “#0.#4#")

Text5.Text = Format(((((ch5 * 255) / 5) * 0.49) - 25), "##0.0™)
Text15.Text = Texts. Text

Call MAck

ché = Format((Read8Bit * 5)/ 255, "#0.#4#")

Text6.Text = Format{((((ch6é * 255) / 5) * 0.49) - 25), "##0.0")
Call MAck

ch7 = Format((Read8Bit * 5) / 255, "#0.##")

Text7.Text = Format(((((ch7 * 255) / 5) * 0.49) - 25), "#0.0")
Call MAck

ch8 = Format((Read8Bit * 5) / 255, "#0.##")

Text8.Text = Format(((((ch8 * 255) / 5) * 0.49) - 25), "##0.0")
Call Ack

Call 12CStop

Call 12CStart

Call Send8BIT(&H94)
Call Ack

Call SendBBIT(&H45)
Call Ack



Calt 12CStop
Call 12CStart
Call Send8BIT(&H95)
Call Ack
ch13 = Format((Read8Bit * 5) / 255, "#0.##")
Textl1.Text = Format((({(ch13) * 255/ 5) * 1.441176471) - 14.7), "##0")
P1 = Format((Text] 1.Text / 14.7) * 100, "##H#0™)
Call MAck
ch14 = Format{(Read8Bit * 5) / 255, "#0.#4")
Text12.Text = Format({({((ch14) * 255/ 5) * 1.441176471) - 14.7), "##0")
P2 = Format((Text12. Text / 14.7) * 100, "###0"™)
Call MAck
ch15 = Format{(Read8Bit * 5) / 255, "#0.#4#")
Text13.Text = Format(((((ch15) * 255/ 5) * 1.441176471) - 14.7), "##0™)
P3 = Format({(Text13.Text + 14.7) / 14.7) * 100, "##40™)
txtP.Text = P3
Call MAck
chl16 = Formal((Read8Bit * 5) / 255, "#0.##")
Text14.Text = Format(((({ch16) * 255 / 5) * 1.441176471) - 14.7), "##0")
P4 = Format{(Text13.Text / 14.7) * 100, "HHH0")
Call Ack
Call I2CStop

Call I2CStart
Call Send8BIT(&HY6)

Call Ack

Call Send8BIT(&H45)

Call Ack

Call I2CStop

Call 12CStart

Call Send8BIT(&H97)

Call Ack

ch9 = Format((Read8Bit * 5) / 255, "#0.4#")

"Text29.Text = Format(({({Text13.Text * 255)/ 5) - 132.09) * 2.27998176), "##0.00##™)

Call MAck
ch10 = Format{(Recad8Bit * 5) / 255, "#0.#4")

"Text30.Text = Format(((((Text14.Text * 255) / 5) - 132.09) * 2.27998176), "##0.00#4")

Call MAck
chl1 = Formai((RcadBBit * 5) / 255, "#0.44™)
Text9.Text = Format(((((ch11 * 255) / 5) * 0.49) - 25), "##0.0")
"Text9.Text = Format((116.2790698 * ch11) - 301.1627907, "##0.4")
Text29.Text = Format{({((Text15.Text * 255)/ 5) - 132.09) * 2.27998176), "##0.4")
Call MAck
ch12 = Format((Read8Bit * 5) / 255, "40.##")
Text10.Text = Format(((((chi2 * 255} / 5) * 0.49) - 25), "##0.0")
"Text10.Text = Format(((((ch12 * 255)/ 5) - 132.09) * 2.27998176), "##0.4")
Call MAck
Call [2CStop
Call Search

End Sub

Private Sub Timer2_Timen()
t= HScrolll.Value / 1000
End Sub

Private Sub Timer3_Timer()
Text18.Text =300

'Call CmdClose_Click

"Call cmdClear_Click

'Call CmdReset_Click
Text18.Text = 100

'Call CmdOpen_Click

'Call CmdReset_Click
Text18.Text=35

End Sub



Private Sub Timerd_Timer()
'If 70 < Text13.Text And Text13.Text < 80 Then
If O < Text19.Text And Text19.Text < 260 Then
If txtErr > 0 Then
If txtErr >= 1 Then
Call CmdOpen_Click
End If
Elself txtErr <0 Then
If txtErr <= (-1) Then
Call CmdClose_Click
End If
End If
End If
*Elself Text13.Text < 70 Then
' Call CmdQpen_Click
' End If
'Elself Text13.Text > 80 Then
' Call CmdClose_Ctick
‘End If

'End If
End Sub

Private Sub Timer5_Timer()
IbITime = Format(Time, "h:mm:ss AMPM ")
End Sub

Private Sub Timer6_Timer{()

Datal = Format{Time, "h:mm:ss AMPM ™} & *." & Format(Textl, "00.00 ™) & *," & Format(Text2, "00.00 ")
& "," & Format(Text3, "00.00 ") & ",” & Format({Text4, "00.00 ") & "," & Format(Text5, "00.00 " & "" &
Format(Text6, "00.00 ") & "," & Format(Text7, "00.00 ") & "." & Format(Text8, "00.00 ") & "" &
Format(Text9, "00.00 ") & "." & Format(Text10, "00.00 ™) & "," & Format(Text11, "00.00 " & "," &
Format(Text12, "00.00 ™) & "," & Format(Textl3, "00.00 ") & "," & Format(Text14, "00.00 ") & "," &
Format(Text23, "00.00 ™) & ",” & Format(Text17, "00.00 ") & ",” & Format(Text21, "00.00 M & "," &
Format(Text25, "00.00 ") & "," & Format(Text19, "00.00 ") & "," & Format{txtErr, "00.00™)

Listl.Additem Datal

Listl.ListIndex = List]l.ListCount - t

countl = countl + 1

Print #1, List1.List(List],ListCount - 1)

End Sub

o e

If KeyAscii = 13 Then cmdCal. SetFocus

'ARP¢IAUAAC%ODUNCAA¢

If Not (KeyAscii >= 48 And KeyAscii <= 57 Or KeyAscii = 13 Or KeyAscii = 46 Or KeyAscii = 8) Then
KeyAscii =0

End If

End Sub

Private Sub Display() 'aE’ §¢4fAUA"O; Dbase
1bIT.Caption = rsDatalt

Textl17.Text = IbiT.Caption

Text16.Text = 1bIT.Caption + 6

txtErr. Text = Format(Text15.Text - Text16.Text, , "0.00")
1blV{.Caption = rsData! VT

Tex120.Text = IbIV{ Caption

IblHf Caption = rsData'Hf

Text2I.Text = 1bIHf.Caption

IblSg.Caption = rsData!Sg

Text22. Text = blSg.Caption

IbIP.Caption = rsData!P

Text23.Text = 1bIP.Caption




1blVg.Caption = rsData!Vg

Text24.Text = 1bIVg.Caption

1biHg. Caption = rsData!Hg

Text25.Text = IblHg.Caption

IbISE.Caption = rsData!Sf

Text26.Text = 1blSf.Caption

"IbiEsr. Caption = Vai(txtT. Text) - Val(IbIT.Caption)
'If Val(IblErr.Caption) = 0 Then IbiD.Caption = "="
'If Val(IblErr.Caption) > 0 Then IbID.Caption = "+"
'If Val(IblEer.Caption) < 0 Then IblD.Caption = "."

End Sub

Privatc Sub Search()
Dim StrCal As String
"aj¢°0e0aCes’ - OuNCanA
StrCal = txtP, Text
Sql="SELECT T datasatr22 P, T datasatr22.T, T_datasatr22. Vf, T_datasatr22.HE T_datasatr22.Sg,
T_datasatr22.P, T_datasatr22,Vg, T_datasatr22 Hg, T_datasate22.5f" & _
" From T_datasatr22 GROUP BY T datasatr22.P, T datasatr22.T, T datasatx?2 .V T datasatr22.Hf,
T_datasatr22.Sg, T datasatr22 P, T_datasatr22 Vg, T_datasatr22.Hg, T_datasati22.Sf" & _
" HAVING ((T_datasatr22.P)=" & StrCal & ™));"
With rsData
If . State = adStateOpen Then .Close
.Open Sql, conn, adOpenStatic, adLockPessimistic, adCmdText
If .RecordCount =0 Then
"MsgBox "sAsV¢IAUA", , "AOA§O!."
txtP. Text=""
xtT.Text=""
txtT.SetFocus
Exit Sub
Else
Cail Display
"IblErr.Caption = Val(txtT.Text) - Val(IbiT.Caption)
End If
End With
End Sub

Private Sub tT_KeyPress(KeyAscii As Integer)

If KeyAscii = 13 Then txtP.SetFocus

'"ANC¢IAUAAC%UOPUNCaA¢

If Not {KeyAscii >= 48 And KeyAscii <= 57 Or KeyAscii = 13 Or KeyAscii = 46 Or KeyAscii = 8) Then
KeyAscii =0

End If

End Sub

aven iy ———

Sub Delay(WaitSeconds As Single)
Dim StartTime As Single

StartTime = Timer

Do While Timer < StartTime + WaitSeconds
DoEvents

Loop

End Sub

——— b e

Private Sub CmdSave_Click()

CommonDialog1.ShowSave

Filel = CommonDiaiog1.FileName
If Filel ="" Then

Exit Sub

End If

Timer6.Enabled = True

Open Filel For Output As #1



CmdSave.Enabled = False
End Sub

Private Sub VScrolll_Change()

txtSee. Text = (VScrolfl.Value) & "Sec”
Timer4.Interval = (VScrolt1.Value * 1000)
End Sub

tuduveaModule

#i¥asieiuDataBase

'Attribute VB_Name = "modConnection”
Option Explicit

?
Global conn As ADODB.Connection ' 2272172001711 1127 1 1011 it
Global stDBName As String " ?77272210170222270

Global cClose As Byte ' 222277227202222002202 (702270)

Public Sub Con()

On Error GoTo DBNotFound

strtDBName = App.Path ' 222927222700y PRIy

YT Y T T I I I I Y N I Y I Y N 1 e ?

If Right$(strDBName, 1) < "\" Then seDBName = sttDBName & ™" ' 22727222227122222222 292772
strDBName = strDBName & "AMD.mdb™ ' 7272922291720 R

Set conn = New ADODB.Connection ' 2722727 727212771277277772

If .State = adStateOpen Then .Close * TP IR IIII I I IN I I
.ConnectionString = "Provide=Microsoft. Jet. OLEDB.4.0;" & _
"Daia Source=" & srtDBName & ";" & _
"Persist Security Info = False"
ConnectionTimeout =90 ' 2777772777221 7127
.CursorLocation = adUscClient * 22722?7227722722722777277? Client
.Open ' 27777002707717?
End With

DBNotFound: ' 7777312201070 1001 ?
If Ert Number = -2147467259 Then ' 2147467259 = Could not find file... 22277722777 72277?
Dim strErr As String * 7277777722777 IT 0NN IN?
strErr = App.Path
T I I I I YA NI NI N T
If Right8(strErr, 1) <> ™" Then strErmr = strErr & ™"
strErr = strEmr & "db"

MsgBox "?7272722727772777? Project.mdb (" & Err.Number & ")" & _
vbCrLf & "rrmnnmnmnmm " & _
strErr & " 277702702727 Project.mdb 72772727777 & vbCrLf & _
NN 1IN MVNTINNINITY, vbCritical, #?277277"
End
End If
End Sub
Sub ErrByOpenDatabase()
MsgBox "7722277 TN PPN &
TN TIINNINITIINITINNY 2 & vOCrLE & _

TN TN I I NI &
PRTITIRTITIIN? YNNI INI IRV, I NNNN”
End
End Sub



Public Sub CloseAll()

Dim iForm As Integer ' 7277272772
Dim i As Integer ' 7777?

On Error Resume Next

If cClose = 1 Then
iForm = Forms.Count - 1
LINTIINITITY (171777 MDY
Fori=iForm To 1 Step -1
Unload Forms(i)
Set Forms(i) = Nothing
Next i
End If
End Sub

AFunsians sz [2C

Option Explicit

Public Declare Sub Out Lib "io.dH" Alias "PortOut” (ByVal Addr As Integer, ByVal Data As Byte)
Public Declare Function Inp Lib "io.dil" Alias "PortIn" (ByVai Addr As Integer) As Byte

Pubtic Sub 12CStart()
SDA H
SCL_H
SDA L
SCL_L
End Sub

Public Sub [2CStop()
SDA L
SCL_H
SDA_H

End Sub

Public Sub Send0()
SDA L
SCL_H
SCL L

End Sub

Public Sub Send1{)
SDA H
SCL_H
SCL_L

End Sub

Public Function Ack() As Boolean
Ack=Not Rd SDA
SCL_H
SCL L
End Function
Public Sub MAck()
SDA L
SCL_H
SCL_ L
End Sub

Public Sub MNAck()
SCL_H
SCL L

End Sub

Public Function Read8Bit() As Byte
Dim Datl As Integer



Dim i As Integer
For i="7 To 0 Step -1
IfRd_SDA Then 'Read SDA
Datl =(2 ~ i) Or Datl
End If
SCL_H
SCL L
Next i
Read8Bit = Datl Data 8 Bit
End Function

Public Sub Send8BIT(Data As Byte)
Dim i As Integer
Fori=7 To 0 Step -1 ' Loop 7 Cycle
Iif(DataAnd2”1)=2"iThen TestBitO0OR 1
Call Sendl
Else
Calt Send0
End If
Next i
End Sub
Private Sub SDA_L()
Out &H37A, Inp(&H37A) And &HFE 'SDA=(
End Sub

Private Sub SDA_H()
Out &ZH37A, Inp(&H37A) Cr 1 'SDA=1
End Sub

Private Sub SCL_I1{)
Out &H37A, Inp(&H37A) And &HFD 'SCL=0
End Sub

Private Sub SCL._H()
Out &H37A, Inp(&H37A) Or2  'SCL~1
End Sub

Private Function Rd_SDA() As Boolean

SDA_H

Rd_SDA = (Inp(&H379) And &HR80) < &H80
End Function



MARUIN Y.
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Type summary

Type referonce Pressure range

QBE2001-P10U -1..+9 bar -100... +900 kPa -14.5. +130.0 psi

QBE2001-P25U —-1..+24 bar —100...+2400 kPa -14.5.. +348.0 psi
Ordering

When ordering, please give name and type reference, e.g.:

Pressure sensor QBE2001-P10U

Any accessories required must be ordered separately.
Equipment combinations

Mechanical design

The QBE2001-P... pressure sensors can be combined with all devices or systems
capable of processing the DC 0 ...10 V output signal from the pressure sensor.

The QBE2001-P... pressure sensors are compact units and cannot be dismantied. No
changes or adjustments are possible.

Accessories
FT-PZ1 The FT-PZ1 thread adapter kit is available for connection to gas or hydraulic
systems with G¥4" threads. The kit comprises 1 stainless steel (1.4306)
reducing coupling and 2 copper sealing washers.
" 1807201
| E— w
28/1 = N ANSIASME B1.1a
1502 p v ’ %_ .
\—/
Fitting notes

Pressure measurement
with liquids

Pressure measurement
with condensing gases

214

Mounting Instructions are enclosed with the sensor.

The FT-PZ1 thread adapter (reducing coupling and copper sealing washer) shouid be
used for connections to systems with G%" threads (refer to "Accessories”).

To provide for test measurements without leakage of the medium, it is strongly recom-
mended that an appropriate test adapter and shutoff device should be fitted. The pin on
the inside of the screwed fitting of the sensor is designed to ensure that any
Schrader-iype fitting will be opened (or ciosed) when the sensor is installed or re-
moved.

To ensure tight fitting without leakage, a copper sealing washer (not supplied) should
be fitted to the flange seat.

The tapping point shouid be at the side, near the bottom of
the pipe Do not measure the pressure from the top of the
pipe (where it may be affected by airlocks) or the bottom
(where it may be affected by dirt).

Always evacuate the system.

The tapping point should be at the top so that no condensate
reaches the sensor.

8
8
g

Building Technclogles
HVAC Products

CE1N1907en
05 01 2006
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Technical data

Electncal ifterface

Functional data

Power supply
Supply voltage
Max. voltage tolerance
Cumrent consumption

with extra-low voltage only (SELV, PELV)
AC 24V, 50,.60HzorDC 16..33 V
+15% atAC 24 v

<4 mA

Output signal

DC0...10V, Riocad > 10 k&2
(not galvanically separated, 3-wire connection, short-
cireuit proof and protected against polarity reversal)

Application range

QBE2001-P10U -1..+9 bar
QBE2001-P25U -1 .+24 bar
Accuracy; (FS = Full Scale)
Total of linearity, hysteresis
and reproducibility <+05%FS
Zero point offset voltage <30 mV
Temperature drift:
TC zero point <+0 03 % FS/K (typically)
TC sensitivity <+0.015 % FS/K (typically)
Response time <2ms

Nominal pressure

relative pressure as in "Type summary”
(measurement of difference from ambient pressure)

Max. admissible pressure
QBE2001-P10U
QBE2001-P25U

30 bar
75 bar

Rupture pressure B x scale end value of measunng range (FS)
Media for use with all media, included ammonia
Admissible temperature of medium -40 _+125°C
Maintenance maintenance-free
Mounting position optional
Protection Protection standard IP 67 to EN 60 529
Connections Connecting cable PVC, length 1.5 m, 3 x 0 25 mm’ stranded wires
Screwed fitting internal thread 71s-20 UNF
Environmental conditions Operation to IEC 721-3-3
Climatic conditions class 3K7
Temperature —40..+85°C
Humidity <95%rh
Storage/transport
Climatic conditions
Temperature —40 .+85°C
Humidity <95 % rh
Standards Electromagnetic compatibility
Immunity to EN 61 000-6-2, EN 61 326-1
Emissions to EN 61 000-6-3, EN 55 022, EN 61 326-1
C € conformity to
EMC directive B89/336/EEC
0 conformity to
Australian EMC Framework Radio Communication Act 1992
Radio Interference Emission Standard AS/NZS 3548
Materials Base stainless steel (1.4305)
Measunng element ceramics diaphragm
Cover stainless steel (1.4305)
Sealant metatlically welded
FT-PZ1 coupling stainjess steel (1.4305)
Flat-faced seal for FT-PZ1 copper
Weight Including packaging 0.172 kg
34
Bullding Technologies Pressure sensors QBE2001-P CE1N1907en
HVAC Products 05.01 2006



internat diagram

1907301

+) ") ()]
G V] M
A v A
Legend SBT terminal marking Color of core Meaning
G(+) Brown Supply voltage AC 24V orDC 16. 33V
u ) Green Output signal DC 0...10 V {signal ground GND)
M (0) White GND
Dimensions
8,3
7/16-20 UNF 4
SW 21 /E'J

Dimensions in mm

4/4 ©®2006 Stiemens Switzerland Ltd Subject to change

Building Technologies Pressure sensors QBE2001-P CE1N1907en
HVAC Products 05 01 2006
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ITEMS UNIT COOLING HEATING
POWER SOURCE V/Ph/Hz 220 Va.c. 50 Hz -
CAPACITY C/H Btu/h 18,952.64 -
POWER INPUT C/H W 1,668.80 -
AMPERES C/H A. 79 -
POWER FACTOR % 96 -
REFRIGERANT gm. 1,700 -
E.E.R.CH BTU/ W-h 11.36 -
R.P.M. INDOOR RPM 1300/ 1150/ 900/ 750 -
R.P.M. QUTDOOR RPM 780 -
COLOR BRAND NAME PANTONE 156-30°C , Step 0.5°C -
TEMPERATURE CONTROL C - -
NOISE I/O dB(A) 31747 -
INDOOR SPECIFICATION
CODE
ITEMS SPECIFICATION NUMBER MAKER | QTY
CONTROL
WIRING DIAGRAM Wi - C2004SHW-A
MAIN PCB MNWNN1E or MNWNN1H (WN108)
DISPLAY DYNWN1A or DYNWN1B
REMOTE LCD5(Ver2) 2EES02AREM007
SENSOR Thermister 502AT -
CONNECTOR 6P - AMP
EQUIPMENT
FAN TYPE Cross Fiow Fan
FAN DIMENSION (|)100 mm X L920 mm (Randpm Pitch) 4GN431G-00014
4GN5S11A - 00038 NEW
FAN MOTOR 220 Vac. 50 Hz o1 MOTECH
FAN MOTOR CAP. 1.8 yF 400 - 440 Va.c.
A.P.S. YES




SWING MOTOR 12V d.c. 300 - 550 L2 -0t 45 BY. 1
WATER PUMP -
DRAIN HOSE 2A5423A-00001 (®1 50 13.) 1
FILTER Plastic & Washable (Catalytc Filter) 2 (1)
COIL
FIN TYPE Slit Fin
FIN PER INCH 21
FACE AREA 3.69 Sq.ft
COIL TUBE 7 mm
TYPE OF TUBE Inner Grocved Tube
NUMBER OF CIRCUITS 4
CASING
CASE TYPE M
CASE COLOR White
UNIT SIZE 328 x 1188 x 218 mm
PACKAGE SIZE 398 x 1280 x 289 mm
NET WEIGHT 17.0
GROSS WEIGHT 21.0

SPECIFICATION ON HEAT EXCHANGER

INDOOR

Distributor

Tube
1=25
cm
2=30
cm
3=20

cm

¢ Tube 7 mm.

Coit 117 =912 mm.

Coil 5N = 252 + 125 mm.
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OUTDOOR

SPECIFICATION
ITEMS SPECIFICATION | CODE NUMBER MAKER QTYy
CONTROL
WIRING DIAGRAM WO-2002-1R-1
MAGNETIC 220 Vac 50Hz G7L-2A-TUB OMRON 1
TERMINAL 3Px1,6Px1 - LSP 2
SUPPRESSER -
HIGH PRESSURE SW. -
LOW PRESSURE SW. -
FAN SPEED CONTROL -
SENSCR -
EQUIPMENT
FAN TYPE Propelier 18" 1
FAN SPEED CONTROL -
4GN511A-00020
FAN MOTOR 220 Va.c. 50 Hz 01 FASCO 1
FAN MOTOR CAP. 5.0 pF , 400 - 440 Va.c. 1
OVER LOAD -
DRAIN PLUG -
ColL
FIN TYPE Conugate Fin
FIN PER INCH 16
FACE AREA 5.71 Sq.fi
COIL TUBE 9.525 mm
TYPE OF TUBE Plain Tube
NUMBER CF CIRCUITS 2




PIPING SYSTEM

LIQUID TUBE 38" x4m.
SUCTION TUBE 172 x4m.
DRIER GRANDDK. 3/8° 30g
COOL CAP. TUBE 075 x 29°
HEAT CAP. TUBE -
4-WAY VALVE -
OIL SEPARATOR -
COMPRESSOR
COMPRESSOR TYPE Rotary PH3TVNET SCl
COMP. RUNNING CAP.
COMP. STARTING CAP. 45 yF 370 Va.c.
CASING
CASE TYPE M1
CASE COLOR White
UNIT SIZE 643 x 997 x 345 mm
PACKAGE SIZE 680 x 1080 x 425 mm
NET WEIGHT 58.0
GROSS WEIGHT 67.0
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AMSUATD IR IERBRIALAN
Programming control Electronic Expansion Valve (EXV) and Inverter for small Air-conditioner
nouel Jeniiud?, avsnl Fiai?, wnma Sunewe?, tiede weRidmd

UMARLS

Trssrmidifurmimymuendulasisuenmnupafnanmsnmhnsshesdiudisnliome’ evaparstor) Taglien
snemadurzmemena iiilaiudafeegUnTIR UGN EXV(Electronic Expension Valve) uat i wnafwmaiitanugu
Sermmiinsmnmniurasnausgelimsnsautumdaani Exv mmunstimmeiiasflunsy Microsoft Visual Basic
fndiaunanRamad Li'ia":’uthmwgﬁuasmmﬁumnﬁamﬁu(sensor) wazahdrgnoeiimanasamu Mﬂquqnnmqmmmﬁﬂua
wahidededmasginstimuguunn Exv Inunseuguesldrensdautiveneeaslagsuperhea vapor) wazinmiussameiubs
(Liquid Subcooling) 3 Wlumsdiensszuianaudiudae Lﬁan’ﬂﬁtﬁﬂﬂwawﬁnmgﬂqm HANINABRAIRTUN IR IR
18,000 BTU/hr Lﬁaﬁwm-smuqmﬁmmmmuawﬁmﬂmﬁﬂﬂu EXV(Electronic Expension Valve) WoviRe saturated TRBALA
wWa8n Evaporator ﬁqquﬁmwumummmmﬁu‘lﬁ EER = 13.021

Abstract

The study of refrigeration system is control on the refrigerant flow at evaporator, The optimum of refrigerant flow is
controlled by Electronics Expansior Valve and Inverter system to be saturated vapor from evaporator outlet. An operation of
EXV was controlled by Microsoft Visual Basic on computer. Feedback of Temperature and Pressure from sensors was used to
measure data at several states, All data was analyzed and control by step motor via parallel port. Electronics Expansion Valve
was done by step motor for control at state of the superheat and sub cooling as the set value of the refrigeration system for
bester efficiency. . Conclusion. The air conditioner 18,000 BTU/hr when the refrigerant flow is controlled by EXV to be
saturated vapor from evaporator outlet at temperature standard every time. The system can be energy efficiency ratio is 13.021.
© 2006 Department of Mechanical Engineering, KMITL. All rights reserved

Keywords: Electronics Expansion Valve; Inverter; superheat; sub cooling; temperature sensor: pressure sensor; step motor
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