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ABSTRACT

This thesis is a study of the management of hot-water generating system, which
combines solar cells and discharged heat from large air-conditioning system. This was
undertaken by experimenting and measuring data from actual equipment and facilities at Yothi
Laboratory Building. This research was a result of policy from the Energy Conservation
Committee of the National Science and Technology Development Agency (NSTDA). The
committee saw a rising trend in electricity expenditures, thus issuing several energy reduction
initiatives. Average electricity consumption indices showed that a majority, 60-70%, was from
air-conditioning systems. The committee also aimed to utilize technologies already available in
NSTDA. This research was divided into three parts;

Part I was to study a framework for developing a electricity-hot water generating
system, combined with large air-conditioning system. This was to be implemented with buildings
or factories.

Part II was to study a framework for managing and reducing energy consumption in a
building, by using a solar cell-hot water combination system.

Part III was to study a feasibility of a hot water-generating system that combines solar
energy with discharged heat from a large air-conditioning system.

In this study, discharged heat from large air-conditioning system was utilized with an
adsorption chiller, a heat exchanger, and a solar cell panel that could produce hot water. Payment
period of the equipment was specified at 20 years, with Internal Rate of Return (IRR) at 8.05%.
Economic value assessment showed a 25 years payback period, with IRR at 9%. This is higher

than specified and poses it as an unsuitable investment. However, considering that this is one-



time investment by public sector, which do not have to pay loan interest, this system may be
worth the investment. Shorter payback period is possible at only 10 years.

Therefore, it can be seen that, if investors were public or large private sectors, such as
hospitals, hotels, large factories that producing or consuming large amount of hot water, this will
be a worthwhile investment. This is because hot water is produced from discharged heat from
large air-conditioning system. Smaller size private sectors are not encouraged to use this system,
however, due to high investment and long payback period, both of which make it uneconomically

worthwhile.
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SeazBEAVRIYANNUTAAITAANTI01NE (Single Crystal Silicon Cells)
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3.2.2 nseauasnszualviih (Inverter)
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DATA RECORD FROM PV/T (C)

Tic Toc Flow rate Pc Energy Hot Energy
Month
°C °C m3/hr hr. MJ kW-h
January-08 53.62 63.57 3.65 127.2 19,309.87 5,363.85
February-08 54.21 64.14 3.65 121.1 18,346.89 5,096.36
March-08 56.35 65.78 3.65 112.7 16,214.54 4,504.04
April-08 57.98 67.68 3.65 123.4 18,262.32 5,072.87
May-08 55.89 66.11 3.65 123.59 19,270.96 5,353.04
June-08 55.53 65.35 3.65 119.57 17,914.42 4,976.23
July-08 55.53 65.35 3.65 119.63 17,923.41 4,978.73
August-08 52.32 63.18 3.65 108.85 18,035.47 5,009.85
September-08 53.87 63.97 3.65 109.47 16,868.86 4,685.79
October-08 53.62 62.31 3.65 117.72 15,607.71 4,335.47
November-08 54.01 63.89 3.65 108.51 16,356.71 4,543.53
December-08 53.77 63.75 3.65 107.21 16,324.32 4,534.53
Average 54.73 64.59 3.65 1,398.95 210,449.67 58,440.46
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A1519N 4.2 msuﬁmmammﬁzuum?muamﬂﬁﬂumm%’au

DATA RECORD FROM HEAT RECOVERY SYSTEM (HRS)

Tis Tos Flow rate Phrs1-3 Energy Hot Energy
Month
°C °C m3/hr hr. MJ kW-h
January-08 58.19 63.25 18.6 204.5 80,451.30 22,347.58
February-08 59.18 64.11 18.6 208.2 79,802.57 22,167.38
March-08 61.07 65.8 18.6 209.7 77,116.76 21,421.32
April-08 62.83 67.17 18.6 206.48 69,671.79 19,353.27
May-08 61 65.25 18.6 215.04 71,055.45 19,737.63
June-08 60.44 65.17 18.6 213.49 78,510.53 21,808.48
July-08 60.44 65.17 18:6 213.63 78,562.01 21,822.78
August-08 57.75 62.48 18.6 217.9 80,132.30 22,258.97
September-08 58.92 64.16 18.6 212.69 86,649.80 24,069.39
October-08 57.97 63.26 18.6 211.34 86,921.38 24,144.83
November-08 58.95 63.52 18.6 216.34 76,867.41 21,352.06
December-08 58.76 63.78 18.6 211.61 82,590.32 22,941.75
Average 59.63 64.43 18.6 2,540.92 948,246.95 263,425.45
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A519N 4.3 mﬁmewammﬁzumﬂ?mﬁmmmgu ADSORPTION CHILLER

DATA RECORD FROM ADSORPTION CHILLER (ADS)

Tiad Toad Flow rate Pad Energy Hot Energy
Month
°C °C m3/hr hr. MJ kW-h

January-08 63.25 58.25 17.5 156.6 57,276.45 15,910.13
February-08 64.11 59.11 17.5 162.5 59,434.38 16,509.55
March-08 65.2 60.2 17.5 168.3 61,555.73 17,098.81
April-08 66.17 61.17 17.5 174.4 63,786.80 17,718.56
May-08 64.25 59.25 17.5 161.65 59,123.49 16,423.19
June-08 65.17 60.17 17.5 165.86 60,663.30 16,850.92
July-08 65.17 60.17 17.5 165.89 60,674.27 16,853.96
August-08 65.09 60.09 17.5 174.98 63,998.94 17,777.48
September-08 64.16 59.16 17.5 145.98 53,392.19 14,831.16
October-08 63.26 58.26 17.5 144.66 52,909.40 14,697.05
November-08 63.02 58.02 17.5 148.46 54,299.25 15,083.12
December-08 64.38 59.38 17.5 152.08 55,623.26 15,450.91
Average 64.44 59.44 17.5 1,921.36 702,737.42 195,204.84

a 1 { 3‘ 1 4 ) I

wmmwmmﬁﬂmmm%’aumum?mmmmwu (ADSORPTION CHILLER) $1996
oazl A A a g’ < Y A A <3| )
N9UN 64.44 °C (®1519N 4.3) QUUNNUUUIULVITSUUN 59.44°C Tﬂﬂiuﬂﬁﬁﬂuﬁﬂﬂlﬂuﬂﬁu"l
1 A ~ 9 2 a I J o 9 A
RACGIERL NTGlGD' FIF1WITOAAY UATNAINTUANINTDUT I 702,737.42 MJ / year 13®

nwaau 1n¥h 195,204.84 kWh / year Taganinsa lanaaunsi 3.16



61
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@nﬁ'Nﬁ 4.4 ﬂqﬁllﬁﬂqwamﬂ\iﬁgUﬂlﬂgﬂ\‘]ﬁ\iaulﬂu (FCU)

DATA RECORD FROM FAN COIL UNIT (FCU)

Tif Tof Flow rate Pfcu Energy Hot Energy
Month
°C °C m3/hr hr. MJ kW-h
January-08 18.99 13.99 10.5 135.6 29,757.42 8,265.95
February-08 19.82 14.82 10.5 142.5 31,271.63 8,686.56
March-08 17.09 12.09 10.5 148.3 32,544.44 9,040.12
April-08 17.12 12.12 10.5 144.24 31,653.47 8,792.63
May-08 17.25 12.25 10.5 141.56 31,065.34 8,629.26
June-08 18.11 13.11 10.5 145.65 31,962.89 8,878.58
July-08 18.11 13.11 10:5 145.98 32,035.31 8,898.70
August-08 19.89 14.89 10.5 134.88 29,599.42 8,222.06
September-08 19.51 14.51 10.5 136.24 29,897.87 8,304.96
October-08 18.29 13.29 10.5 124.49 27,319.33 7,588.70
November-08 19.25 14.25 10.5 138.57 30,409.19 8,447.00
December-08 19.66 14.66 10.5 142.34 31,236.51 8,676.81
Average 18.59 13.59 10.5 1,680.35 368,752.81 102,431.34

A

a 1 { g' {1 1 < ;’f A a
wmimmuaaEJeummﬁmumimmam&m(FANCOIL UNIT) aaeANIlN UNNY
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S a ~ ad & A ~ & o
HUIUIVITEVUN 18.59°C  HATYUUHUUUIUDDNN 13.59 Taaluasranuaauiunisui
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1 A =) 9 2 a I 1 o A [V
aunaes1ed 1 ls Fansoaad uaInasanus 368,752.81 MJ / year ﬁi@Wﬁ\‘]\ﬂuu],V\lﬂ']
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A5 4.5 mmﬁmwammswuwaﬁqamL?Ju (COOLING TOWER)

DATA RECORD FROM COOLING TOWER (CT)

Tict Toct Flow rate Pct Energy Hot Energy
Month
°C °C m3/hr hr. MJ kW-h
January-08 31.21 36.21 5.7 155.6 18,536.63 5,149.06
February-08 32.1 37.1 5.7 162.5 19,358.63 5,377.40
March-08 32.7 37.7 5.7 168.3 20,049.58 5,569.33
April-08 31.12 36.12 5.7 164.2 19,561.15 5,433.65
May-08 30.2 35.2 5.7 161.64 19,256.17 5,348.94
June-08 31.5 36.5 5.7 165.76 19,746.99 5,485.27
July-08 315 36.5 57 162.64 19,375.30 5,382.03
August-08 31.7 36.7 5.7 164.56 19,604.03 5,445.56
September-08 32.6 37.6 5.7 166.27 19,807.75 5,502.15
October-08 30.4 35.4 5.7 164.6 19,608.80 5,446.89
November-08 31.8 36.8 5.7 168.57 20,081.74 5,578.26
December-08 31.9 36.9 5.7 162.08 19,308.59 5,363.50
Average 31.56 36.56 5.70 1,966.72 234,295.35 65,082.04
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o ¥
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INPUT OUTPUT
MONTH PVT HRS TOTAL ADS COOLING FCU TOTAL
kW-h kW-h kW-h kW-h kW-h kW-h kW-h
January-08 5,363.85 22,347.58 27,711.43 15,910.13 5,149.06 8,265.95 13,415.01
February-08 | 5,096.36 | 22,167.38 | 27,263.74 | 16,509.55 5,377.40 8,686.56 14,063.96
March-08 4,504.04 21,421.32 25,925.36 17,098.81 5,569.33 9,040.12 14,609.45
April-08 5,072.87 19,353.27 24,426.14 17,718.56 5,433.65 8,792.63 14,226.28
May-08 5,353.04 | 19,737.63 | 25,090.67 | 16,423.19 5,348.94 8,629.26 13,978.20
June-08 4,976.23 21,808.48 26,784.71 16,850.92 5,485.27 8,878.58 14,363.85
July-08 4,978.73 | 21,822.78 | 26,801.51 16,853.96 5,382.03 8,898.70 14,280.73
August-08 5,009.85 | 22,258.97 | 27,268.82 | 17,777.48 5,445.56 8,222.06 13,667.62
September -
08 4,685.79 24.,069.39 28,755.18 14,831.16 5,502.15 8,304.96 13,807.11
October-08 4,335.47 24,144.83 28,480.30 14,697.05 5,446.89 7,588.70 13,035.59
November-08 | 4,543.53 | 21,352.06 | 25,895.59 | 15,083.12 5,578.26 8,447.00 14,025.26
December-08 | 4,534.53 | 22,941.75 | 27,476.28 | 15,450.91 5,363.50 8,676.81 14,040.31
TOTAL 58,454.29 | 263,425.44 | 321,879.73 | 195,204.84 | 65,082.04 | 102,431.33 167,513.37
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INPUT OUTPUT
MONTH PVT HRS | TOTAL | ADS | COOLING FCU LOSS
% % % % % % %

January-08 19.36 80.64 100 100 32.36 51.95 15.68
February-08 18.69 | 81.31 100 100 32.57 52.62 14.81
March-08 17.37 82.63 100 100 32.57 52.87 14.56
April-08 20.77 | 79.23 100 100 30.67 49.62 19.71
May-08 2133 | 78.67 | 100 100 32.57 52.54 14.89
June-08 18.58 | 81.42 | 100 100 32.55 52.69 14.76
July-08 18.58 | 81.42 | 100 100 31.93 52.80 15.27
August-08 18.37 81.63 100 100 30.63 46.25 23.12
September-08 16.30 | 83.70 | 100 100 37.10 56.00 6.90
October-08 15.22 84.78 100 100 37.06 51.63 11.30
November-08 17.55 82.45 100 100 36.98 56.00 7.01
December-08 16.50 | 83.50 | 100 100 34.71 56.16 9.13

~ ' A 3 I Yy Ay y A
NUINN V26 ﬂTiLlﬁﬂ\1ﬂ"ILﬂﬁEJL‘]J?JiL"])’U@]WﬁQQ"IUﬂ’N?Jiﬂuﬂhlﬂﬁnﬂigll’ﬂﬁﬁﬂﬂ 12 19U

INPUT OUTPUT
MONTH PVT HRS TOTAL ADS COOLING FCU LOSS
kWh , % kWh , % kWh , % kWh , % kWh , % kWh , % kWh , %
58,454.29 263,425.44 | 321,879.73 195,204.84 65,082.04 102,431.33 27,691.47
TOTAL
18.16 81.84 100 100 33.34 52.47 14.19
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G 300 G 304
Number | Day/Month/Year | kW .h Number | Day/Month/Year | kW .h
001 12/03/09 6.87 001 12/03/09 8.93
002 11/03/09 8.35 002 11/03/09 8.48
003 10/03/09 8.48 003 10/03/09 7.52
004 09/03/09 9.83 004 09/03/09 8.32
005 08/03/09 7.52 005 08/03/09 8.55
006 07/03/09 9.01 006 07/03/09 9.35
007 06/03/09 7.80 007 06/03/09 7.62
008 05/03/09 7.69 008 05/03/09 6.39
009 04/03/09 9.43 009 04/03/09 7.46
010 03/03/09 7.08 010 03/03/09 8.42
011 02/03/09 6.76 011 02/03/09 8.65
012 01/03/09 2.92 012 01/03/09 4.18
013 28/02/09 7.03 013 28/02/09 9.36
014 27/02/09 7.29 014 27/02/09 7.62
015 26/02/09 7.63 015 26/02/09 3.25
016 25/02/09 7.39 016 25/02/09 4.72
017 24/02/09 7.84 017 24/02/09 6.59
018 23/02/09 7.81 018 23/02/09 5.58
019 22/02/09 7.50 019 22/02/09 6.44
020 21/02/09 6.97 020 21/02/09 6.59
021 20/02/09 6.65 021 20/02/09 7.18
022 19/02/09 6.03 022 19/02/09 7.32
023 18/02/09 5.14 023 18/02/09 7.39
024 17/02/09 5.07 024 17/02/09 7.55
025 16/02/09 7.24 025 16/02/09 6.42

111



G 300 G 304
Number | Day/Month/Yea | kW .h Number | Day/Month/Yea | kW .h
r r
026 15/02/09 6.48 026 15/02/09 8.16
027 14/02/09 6.70 027 14/02/09 9.32
028 13/02/09 6.89 028 13/02/09 8.99
029 12/02/09 5.92 029 12/02/09 8.80
030 11/02/09 5.68 030 11/02/09 8.55
031 10/02/09 6.76 031 10/02/09 7.13
032 09/02/09 6.81 032 09/02/09 6.99
033 08/02/09 6.08 033 08/02/09 6.90
034 07/02/09 6.88 034 07/02/09 6.55
035 06/02/09 5.40 035 06/02/09 7.65
036 05/02/09 5.62 036 05/02/09 7.95
037 04/02/09 5.80 037 04/02/09 7.32
038 03/02/09 5.40 038 03/02/09 7.11
039 02/02/09 4.51 039 02/02/09 7.86
040 01/02/09 5.49 040 01/02/09 7.21
041 31/01/09 6.31 041 31/01/09 7.15
042 30/01/09 3.34 042 30/01/09 7.18
043 29/01/09 5.36 043 29/01/09 5.32
044 28/01/09 232 044 28/01/09 5.15
045 27/01/09 3.65 045 27/01/09 6.13
046 26/01/09 6.81 046 26/01/09 6.99
047 25/01/09 4.49 047 25/01/09 6.98
048 24/01/09 6.85 048 24/01/09 7.22
049 23/01/09 5.61 049 23/01/09 7.24
050 22/01/09 6.14 050 22/01/09 7.59
051 21/01/09 5.56 051 21/01/09 7.69
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G 300 G 304

Number | Day/Month/Year | kW .h Number |Day/Month/Year kW .h
052 20/01/09 5.36 052 20/01/09 7.78
053 19/01/09 5.85 053 19/01/09 7.24
054 18/01/09 6.31 054 18/01/09 7.68
055 17/01/09 6.94 055 17/01/09 7.42
056 16/01/09 7.03 056 16/01/09 8.15
057 15/01/09 6.90 057 15/01/09 6.30
058 14/01/09 6.96 058 14/01/09 8.15
059 13/01/09 7.23 059 13/01/09 8.49
060 12/01/09 7.74 060 12/01/09 9.70
061 11/01/09 7.67 061 11/01/09 0.01
062 10/01/09 7.62 062 10/01/09 9.57
063 09/01/09 7.53 063 09/01/09 8.32
064 08/01/09 6.64 064 08/01/09 8.21
065 07/01/09 7.42 065 07/01/09 8.32
066 06/01/09 7.44 066 06/01/09 8.54
067 05/01/09 6.80 067 05/01/09 7.59
068 04/01/09 7.93 068 04/01/09 6.01
069 03/01/09 7.73 069 03/01/09 9.32
070 02/01/09 5.90 070 02/01/09 7.86
071 01/01/09 5.06 071 01/01/09 6.67
072 31/12/08 5.13 072 31/12/08 6.64
073 30/12/08 5.70 073 30/12/08 6.89
074 29/12/08 5.87 074 29/12/08 7.62
075 28/12/08 4.58 075 28/12/08 4.44
076 27/12/08 6.05 076 27/12/08 7.76
077 26/12/08 5.09 077 26/12/08 6.60
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G 300 G 304

Number | Day/Month/Year | kW .h Number |Day/Month/Year kW .h
078 25/12/08 6.09 078 25/12/08 7.92
079 24/12/08 6.24 079 24/12/08 8.00
080 23/12/08 7.69 080 23/12/08 9.75
081 22/12/08 6.91 081 22/12/08 8.89
082 21/12/08 7.10 082 21/12/08 9.13
083 20/12/08 6.89 083 20/12/08 8.86
084 19/12/08 5.38 084 19/12/08 7.00
085 18/12/08 7.13 085 18/12/08 9.20
086 17/12/08 5.96 086 17/12/08 7.82
087 16/12/08 5.67 087 16/12/08 7.65
088 15/12/08 6.89 088 15/12/08 8.75
089 14/12/08 7.35 089 14/12/08 9.12
090 13/12/08 6.64 090 13/12/08 8.63
091 12/12/08 7.51 091 12/12/08 9.28
092 11/12/08 6.86 092 11/12/08 8.57
093 10/12/08 6.64 093 10/12/08 8.66
094 09/12/08 7.00 094 09/12/08 8.91
095 08/12/08 7.47 095 08/12/08 9.43
096 07/12/08 6.91 096 07/12/08 8.62
097 06/12/08 491 097 06/12/08 6.35
098 05/12/08 8.77 098 05/12/08 11.19
099 04/12/08 7.51 099 04/12/08 9.66
100 03/12/08 8.51 100 03/12/08 10.66
101 02/12/08 8.50 101 02/12/08 10.87
102 01/12/08 8.27 102 01/12/08 10.59
103 30/11/08 8.05 103 30/11/08 10.17
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G 300 G 304

Number | Day/Month/Year | kW .h Number |Day/Month/Year kW .h
104 29/11/08 8.55 104 29/11/08 11.05
105 28/11/08 8.44 105 28/11/08 10.80
106 27/11/08 7.15 106 27/11/08 9.21
107 26/11/08 4.87 107 26/11/08 6.40
108 25/11/08 5.67 108 25/11/08 7.40
109 24/11/08 6.68 109 24/11/08 8.65
110 23/11/08 7.97 110 23/11/08 10.24
111 22/11/08 6.20 111 22/11/08 8.06
112 21/11/08 6.74 112 21/11/08 8.72
113 20/11/08 7.78 113 20/11/08 10.00
114 19/11/08 4.69 114 19/11/08 6.19
115 18/11/08 4.02 115 18/11/08 5.38
116 17/11/08 6.28 116 17/11/08 8.16
117 16/11/08 4.02 117 16/11/08 5.36
118 15/11/08 8.27 118 15/11/08 10.55
119 14/11/08 6.99 119 14/11/08 9.02
120 13/11/08 8.77 120 13/11/08 11.18
121 12/11/08 7.94 121 12/11/08 10.19
122 11/11/08 7.74 122 11/11/08 10.08
123 10/11/08 8.26 123 10/11/08 10.59
124 09/11/08 8.21 124 09/11/08 10.66
125 08/11/08 5.02 125 08/11/08 6.49
126 07/11/08 5.84 126 07/11/08 7.61
127 06/11/08 7.42 127 06/11/08 9.56
128 05/11/08 4.68 128 05/11/08 6.18
129 04/11/08 2.60 129 04/11/08 3.49
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G 300 G 304

Number | Day/Month/Year | kW .h Number | Day/Month/Year kW .h
130 03/11/08 5.05 130 03/11/08 6.61
131 02/11/08 7.84 131 02/11/08 10.13
132 01/11/08 7.44 132 01/11/08 9.69
133 31/10/08 591 133 31/10/08 7.70
134 30/10/08 4.71 134 30/10/08 6.21
135 29/10/08 4.00 135 29/10/08 5.35
136 28/10/08 8.61 136 28/10/08 11.08
137 27/10/08 5.88 137 27/10/08 7.62
138 26/10/08 5.03 138 26/10/08 6.62
139 25/10/08 6.56 139 25/10/08 8.52
140 24/10/08 6.39 140 24/10/08 8.31
141 23/10/08 5.94 141 23/10/08 7.73
142 22/10/08 5.04 142 22/10/08 6.61
143 21/10/08 5.69 143 21/10/08 7.52
144 20/10/08 491 144 20/10/08 6.54
145 19/10/08 5.06 145 19/10/08 6.64
146 18/10/08 4.76 146 18/10/08 6.34
147 17/10/08 5.85 147 17/10/08 7.69
148 16/10/08 6.36 148 16/10/08 8.33
149 15/10/08 7.64 149 15/10/08 9.83
150 14/10/08 7.29 150 14/10/08 9.49
151 13/10/08 7.06 151 13/10/08 9.21
152 12/10/08 7.10 152 12/10/08 9.21
153 11/10/08 7.04 153 11/10/08 9.15
154 10/10/08 6.80 154 10/10/08 8.88
155 09/10/08 7.27 155 09/10/08 9.58
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G 300 G 304

Number | Day/Month/Year | kW .h Number | Day/Month/Year kW .h
156 08/10/08 4.58 156 08/10/08 6.31
157 07/10/08 4.21 157 07/10/08 6.11
158 06/10/08 5.83 158 06/10/08 7.80
159 05/10/08 8.86 159 05/10/08 11.68
160 04/10/08 4.56 160 04/10/08 6.10
161 03/10/08 3.03 161 03/10/08 4.17
162 02/10/08 4.33 162 02/10/08 5.83
163 01/10/08 3.21 163 01/10/08 4.42
164 30/09/08 7.49 164 30/09/08 9.97
165 29/09/08 8.80 165 29/09/08 11.43
166 28/09/08 8.27 166 28/09/08 10.65
167 27/09/08 8.87 167 27/09/08 11.64
168 26/09/08 6.51 168 26/09/08 8.54
169 25/09/08 7.53 169 25/09/08 9.90
170 24/09/08 8.27 170 24/09/08 10.76
171 23/09/08 8.88 171 23/09/08 11.44
172 22/09/08 8.96 172 22/09/08 11.67
173 21/09/08 6.64 173 21/09/08 8.74
174 20/09/08 5.66 174 20/09/08 7.57
175 19/09/08 5.42 175 19/09/08 7.22
176 18/09/08 8.00 176 18/09/08 10.40
177 17/09/08 2.97 177 17/09/08 4.17
178 16/09/08 3.39 178 16/09/08 4.65
179 15/09/08 7.76 179 15/09/08 10.16
180 14/09/08 8.78 180 14/09/08 11.34
181 13/09/08 5.95 181 13/09/08 7.93
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G 300 G 304

Number | Day/Month/Year | kW .h Number | Day/Month/Year kW .h
182 12/09/08 4.98 182 12/09/08 6.68
183 11/09/08 3.96 183 11/09/08 5.29
184 10/09/08 7.40 184 10/09/08 9.62
185 09/09/08 4.85 185 09/09/08 6.46
186 08/09/08 4.83 186 08/09/08 6.64
187 07/09/08 7.45 187 07/09/08 10.29
188 06/09/08 8.67 188 06/09/08 11.74
189 05/09/08 8.08 189 05/09/08 11.04
190 04/09/08 5.02 190 04/09/08 6.87
191 03/09/08 7.72 191 03/09/08 10.36
192 02/09/08 5.70 192 02/09/08 8.03
193 01/09/08 6.76 193 01/09/08 9.15
194 31/08/08 8.36 194 31/08/08 10.89
195 30/08/08 6.94 195 30/08/08 9.31
196 29/08/08 6.00 196 29/08/08 8.04
197 28/08/08 7.83 197 28/08/08 10.56
198 27/08/08 5.48 198 27/08/08 7.71
199 26/08/08 6.64 199 26/08/08 9.21
200 25/08/08 7.57 200 25/08/08 10.23
201 24/08/08 5.82 201 24/08/08 8.24
202 23/08/08 8.76 202 23/08/08 11.38
203 22/08/08 8.64 203 22/08/08 11.23
204 21/08/08 9.21 204 21/08/08 11.86
205 20/08/08 8.38 205 20/08/08 10.87
206 19/08/08 6.58 206 19/08/08 8.61
207 18/08/08 7.62 207 18/08/08 9.94
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G 300 G 304

Number | Day/Month/Year | kW .h Number | Day/Month/Year kW .h
208 17/08/08 8.44 208 17/08/08 10.86
209 16/08/08 9.11 209 16/08/08 11.78
210 15/08/08 7.71 210 15/08/08 10.03
211 14/08/08 8.28 211 14/08/08 10.68
212 13/08/08 4.69 212 13/08/08 6.25
213 12/08/08 3.50 213 12/08/08 4.74
214 11/08/08 3.99 214 11/08/08 5.37
215 10/08/08 6.91 215 10/08/08 8.20
216 09/08/08 6.53 216 09/08/08 8.62
217 08/08/08 2.54 217 08/08/08 3.54
218 07/08/08 5.52 218 07/08/08 7.31
219 06/08/08 6.82 219 06/08/08 8.94
220 05/08/08 7.06 220 05/08/08 9.25
221 04/08/08 5.08 221 04/08/08 6.85
222 03/08/08 7.85 222 03/08/08 10.61
223 02/08/08 4.58 223 02/08/08 6.51
224 01/08/08 5.47 224 01/08/08 7.68
225 31/07/08 5.93 225 31/07/08 8.31
226 30/07/08 5.31 226 30/07/08 7.24
227 29/07/08 9.06 227 29/07/08 11.94
228 28/07/08 5.61 228 28/07/08 7.52
229 27/07/08 8.14 229 27/07/08 10.69
230 26/07/08 8.19 230 26/07/08 10.99
231 25/07/08 6.56 231 25/07/08 8.71
232 24/07/08 5.52 232 24/07/08 7.37
233 23/07/08 7.20 233 23/07/08 9.42
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G 300 G 304

Number | Day/Month/Year | kW .h Number | Day/Month/Year kW .h
234 22/07/08 8.05 234 22/07/08 10.56
235 21/07/08 5.98 235 21/07/08 8.26
236 20/07/08 5.10 236 20/07/08 6.90
237 19/07/08 8.24 237 19/07/08 11.13
238 18/07/08 7.31 238 18/07/08 9.64
239 17/07/08 7.88 239 17/07/08 10.42
240 16/07/08 8.42 240 16/07/08 11.07
241 15/07/08 9.11 241 15/07/08 11.99
242 14/07/08 8.13 242 14/07/08 10.69
243 13/07/08 7.85 243 13/07/08 10.35
244 12/07/08 8.88 244 12/07/08 11.83
245 11/07/08 7.51 245 11/07/08 9.95
246 10/07/08 3.84 246 10/07/08 5.24
247 09/07/08 3.91 247 09/07/08 5.31
248 08/07/08 4.77 248 08/07/08 6.38
249 07/07/08 5.29 249 07/07/08 7.01
250 06/07/08 6.33 250 06/07/08 8.33
251 05/07/08 8.40 251 05/07/08 11.00
252 04/07/08 7.09 252 04/07/08 9.47
253 03/07/08 3.84 253 03/07/08 5.20
254 02/07/08 4.12 254 02/07/08 5.52
255 01/07/08 4.07 255 01/07/08 5.49
000 30/06/08 7.19 000 30/06/08 9.64
001 29/06/08 7.74 001 29/06/08 10.09
002 28/06/08 5.76 002 28/06/08 7.56
003 27/06/08 7.36 003 27/06/08 9.63

120



G 300 G 304

Number | Day/Month/Year | kW .h Number | Day/Month/Year kW .h
004 26/06/08 5.32 004 26/06/08 7.01
005 25/06/08 7.28 005 25/06/08 9.56
006 24/06/08 6.80 006 24/06/08 8.92
007 23/06/08 7.51 007 23/06/08 9.79
008 22/06/08 8.51 008 22/06/08 11.03
009 21/06/08 8.20 009 21/06/08 10.76
010 20/06/08 6.67 010 20/06/08 8.76
011 19/06/08 4.57 011 19/06/08 6.14
012 18/06/08 4.52 012 18/06/08 6.07
013 17/06/08 4.08 013 17/06/08 541
014 16/06/08 6.78 014 16/06/08 8.91
015 15/06/08 6.61 015 15/06/08 8.72
016 14/06/08 6.11 016 14/06/08 8.00
017 13/06/08 7.18 017 13/06/08 9.45
018 12/06/08 3.96 018 12/06/08 5.29
019 11/06/08 6.02 019 11/06/08 7.84
020 10/06/08 8.75 020 10/06/08 11.39
021 09/06/08 3.97 021 09/06/08 5.22
022 08/06/08 5.04 022 08/06/08 6.67
023 07/06/08 8.05 023 07/06/08 10.73
024 06/06/08 6.80 024 06/06/08 0.16
025 05/06/08 7.66 025 05/06/08 7.53
026 04/06/08 2.65 026 04/06/08 7.38
027 03/06/08 5.87 027 03/06/08 7.45
028 02/06/08 4.59 028 02/06/08 3.18
029 01/06/08 5.53 029 01/06/08 5.50
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G 300 G 304
Number | Day/Month/Year | kW .h Number | Day/Month/Year kW .h
030 31/05/08 6.09 030 31/05/08 5.08
031 30/05/08 7.29 031 30/05/08 4.58
032 29/05/08 6.14 032 29/05/08 6.32
033 28/05/08 5.21 033 28/05/08 6.40
034 27/05/08 7.38 034 27/05/08 5.59
035 26/05/08 8.28 035 26/05/08 5.04
036 25/05/08 7.65 036 25/05/08 7.25
037 24/05/08 8.12 037 24/05/08 6.94
038 23/05/08 3.64 038 23/05/08 6.25
039 22/05/08 7.18 039 22/05/08 7.33
040 21/05/08 8.07 040 21/05/08 4.00
041 20/05/08 9.09 041 20/05/08 6.26
042 19/05/08 5.04 042 19/05/08 6.59
043 18/05/08 4.50 043 18/05/08 7.65
044 17/05/08 5.85 044 17/05/08 5.67
045 16/05/08 7.72 045 16/05/08 6.89
046 15/05/08 5.70 046 15/05/08 5.92
047 14/05/08 6.76 047 14/05/08 5.68
048 13/05/08 8.36 048 13/05/08 6.76
049 12/05/08 6.94 049 12/05/08 6.81
050 11/05/08 6.00 050 11/05/08 6.08
051 10/05/08 7.83 051 10/05/08 6.88
052 09/05/08 5.48 052 09/05/08 5.40
053 08/05/08 6.64 053 08/05/08 5.62
054 07/05/08 7.80 054 07/05/08 8.33
055 06/05/08 7.69 055 06/05/08 11.00
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G 300 G 304

Number | Day/Month/Year | kW .h Number | Day/Month/Year kW .h
056 05/05/08 9.43 056 05/05/08 9.47
057 04/05/08 7.08 057 04/05/08 5.20
058 03/05/08 6.76 058 03/05/08 5.52
059 02/05/08 2.92 059 02/05/08 5.49
060 01/05/08 7.29 060 01/05/08 9.64
061 30/04/08 7.63 061 30/04/08 10.09
062 29/04/08 7.39 062 29/04/08 7.56
063 28/04/08 7.84 063 28/04/08 9.63
064 27/04/08 7.81 064 27/04/08 7.01
065 26/04/08 7.50 065 26/04/08 9.56
066 25/04/08 6.00 066 25/04/08 8.92
067 24/04/08 6.35 067 24/04/08 9.79
068 23/04/08 7.42 068 23/04/08 11.03
069 22/04/08 2.93 069 22/04/08 10.76
070 21/04/08 6.66 070 21/04/08 8.76
071 20/04/08 7.32 071 20/04/08 6.14
072 19/04/08 8.45 072 19/04/08 6.07
073 18/04/08 6.33 073 18/04/08 5.41
074 17/04/08 8.40 074 17/04/08 8.91
075 16/04/08 7.09 075 16/04/08 8.72
076 15/04/08 3.84 076 15/04/08 8.00
077 14/04/08 4.12 077 14/04/08 9.45
078 13/04/08 4.07 078 13/04/08 5.29
079 12/04/08 7.19 079 12/04/08 7.84
080 11/04/08 7.74 080 11/04/08 11.39
081 10/04/08 5.76 081 10/04/08 5.22
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G 300 G 304
Number | Day/Month/Year | kW .h Number | Day/Month/Year kW .h
082 09/04/08 7.36 082 09/04/08 6.67
083 08/04/08 5.32 083 08/04/08 10.73
084 07/04/08 7.28 084 07/04/08 0.16
085 06/04/08 6.80 085 06/04/08 7.53
086 05/04/08 5.32 086 05/04/08 7.38
087 04/04/08 7.28 087 04/04/08 7.45
088 03/04/08 6.80 088 03/04/08 3.18
089 02/04/08 7.51 089 02/04/08 5.50
090 01/04/08 8.51 090 01/04/08 5.08
091 31/03/08 8.20 091 31/03/08 4.58
092 30/03/08 6.67 092 30/03/08 6.32
093 29/03/08 4.57 093 29/03/08 6.40
094 28/03/08 4.52 094 28/03/08 5.59
095 27/03/08 4.08 095 27/03/08 5.04
096 26/03/08 7.39 096 26/03/08 7.25
097 25/03/08 7.84 097 25/03/08 6.94
098 24/03/08 7.81 098 24/03/08 6.25
099 23/03/08 7.50 099 23/03/08 7.33
100 22/03/08 6.97 100 22/03/08 4.00
101 21/03/08 6.65 101 21/03/08 6.26
102 20/03/08 6.03 102 20/03/08 6.59
103 19/03/08 5.14 103 19/03/08 7.65
104 18/03/08 5.07 104 18/03/08 5.67
105 17/03/08 7.24 105 17/03/08 6.89
106 16/03/08 6.70 106 16/03/08 5.92
107 15/03/08 6.89 107 15/03/08 6.59
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G 300 G 304
Number | Day/Month/Year | kW .h Number | Day/Month/Year kW .h
108 14/03/08 5.92 108 14/03/08 7.82
109 13/03/08 5.68 109 13/03/08 8.35
110 12/03/08 6.76 110 12/03/08 8.72
111 11/03/08 6.81 111 11/03/08 9.18
112 10/03/08 6.08 112 10/03/08 6.78
113 09/03/08 6.88 113 09/03/08 6.32
114 08/03/08 5.40 114 08/03/08 8.12
115 07/03/08 5.62 115 07/03/08 3.64
116 06/03/08 5.80 116 06/03/08 7.18
117 05/03/08 5.40 117 05/03/08 8.07
118 04/03/08 4.51 118 04/03/08 9.09
119 03/03/08 5.49 119 03/03/08 5.04
120 02/03/08 6.31 120 02/03/08 4.50
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Jun | ua. .. fin. 1.9, A 1.e n.9. o.9. n.0. a.0. wo. | 5.0

1 887.8 999.2 911.9 1011.6 1031 954.9 948.3 1030.7 1135.4 953.6 1061.5 | 982.3
2 863.5 1054.4 943 .4 1171.8 962.3 1118.3 895.3 1077.6 1073.3 958 983.4 837.6
3 949.2 951.5 946.6 1046.1 1105.9 863.7 788.6 885.2 1053.5 994.6 930.1 1026.3
4 936.5 220.7 931.8 906.6 1083.7 1008.8 1107.9 1073 713.2 643.7 920.1 1301.6
5 903 870.5 871.8 943.2 929.7 875.8 701.7 1098 988.8 742.1 988.2 1180.3
6 1012.3 880.5 885.4 811.3 921.3 970.6 258.4 1180.3 944.6 697.1 939.6 1027.1
7 1072.7 827.9 818.7 761.1 946.5 1028 1095.8 1027.1 1017 841.9 968.1 844.9
8 851.6 985.7 970.7 1090.6 991.4 815.8 1001.6 844.9 1019.4 722.3 831.2 936.7
9 898.5 651.2 1015 1029.1 990.4 845.7 985 773.8 970.4 1148.3 904.9 977.6
10 844 851.3 834.5 1060.2 910.9 920.7 977.4 908.6 1044 725.6 671.9 827.9
11 878.5 839.8 987.1 1092.4 1127.5 917.7 855.3 677.7 941.2 853.9 956.2 919.7
12 840 927.2 995.9 1031.8 979.3 1050.7 1021.7 986 954.2 756.8 710.2 1121.2
13 777.3 918.8 1058.2 993.1 1084.6 1092.4 1131.5 949.3 1090.3 881.9 958.9 955.6
14 844.9 851.9 939.8 1011 881.5 767.5 1049.1 1078.2 895 1077.4 1119.8 | 981.5
15 | 8663 | 859.7 | 9735 | 995.1 | 773.6 976 1067 810 | 1049.2 | 10602 | 1069.2 | 618.7
16 | 8232 | 881.8 | 10304 | 9757 | 1003.3 855 922.1 | 1051.5 | 1038.7 | 10984 | 9344 | 1053.6
17 | 8638 | 9425 | 9954 | 9267 | 11263 5351 | 1111.6 | 891.1 | 966.4 | 5837 | 9523 | 1062.8
18 | 8294 | 8762 | 9609 | 9133 958 506.7 | 1027.4 | 1036.8 | 10663 | 976 | 1021.4 | 887.3
19 | 6632 | 9227 | 9509 | 9684 | 823.7 6934 | 1008.6°| 1000.6 | 1147.3 | 1093.8 | 924.7 | 884.6
20 | 802.1 | 9425 | 9754 | 9538 | 10012 | 9726 | 9704 | 1039.5 | 1099.2 | 1116.6 | 4634 | 849.7
21 847.6 976.6 1043.5 986.5 1037.5 1005.3 904.4 932.5 5224 866.8 857.8 1244.2
22 554.3 926.5 1013.7 954.6 908.3 1019.7 908 842.6 762.9 917.8 909.4 646.5
23 464.3 923.6 964.4 916.3 950.6 962.2 976.1 640 976.6 886.3 892.8 849
24 824.5 1093.8 1006.9 989.9 892 914.3 656.4 1049.5 994.1 938 864.5 1173.1
25 835.2 1073.3 984 849.4 1030.7 1026.4 865.7 989.2 992.8 962.4 855.9 832.5
26 836 843.7 943.2 1057.3 1004.2 986.7 930.4 1106.2 941.4 897.8 876.9 1022
27 903.7 1098.1 1004.2 790.7 929.2 936.7 933.5 1013.3 879.9 811.3 845.9 719.2
28 827.1 823.75 1048.2 900.7 1062.3 989.8 1022 748 1175.6 936.2 984.1 1151
29 867.7 1054.5 1084.7 1086.3 916.3 719.2 750.5 886.5 1024.9 875.1 1134
30 829.4 987.1 1115.3 1183.6 955 1151 1031 1088.3 987.2 882.4 512.4
31 893.5 1042.7 1031.3 1134 798.6 320.2 971.7
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3

a - -

5 A5 size with multifunction input capability, Event data can be display
o 5 R P A

0 supporting both isolated and non-isolated inputs I 0
: The GLS00A is a compact recorder, with an A5 footprint, providing measurement, it is displayed

s excellent portability, Three types of amplifiers: isolated voltage, isolated along the time axis of current
= voltageftemperature and non-isolated voltage/temperature are supported data as a bar chart. Each

E ‘and any combination of these can be selected to fit user's application. captured event is represented in
2 Input terminal units can be easily installed and removed by one-touch its corresponding memory

b operation, and can be combined to increase the number of channels up block of a different color,

to 16, GL300A can handle both logic and pulse signals. Alarm output
terminals are also provided.

i~ s, . S m BMS

Isclaled voltags: lnuul Iulﬂvnl Monasolated voltage/
amplfier Iemperature input amplifier  temperature input amplifes
| I

Supports any combinetion of amplfisrs
o : - After measurement, event data

can be viewed alongside with
current data. Current data is
displayed in the upper, and

event data in the lower section.

4 pulse/logic inputs are standard

Four pulse inputs are interchangeable with logic inputs
and support Count, Inst. and RPM modes (requires
optional B-313 input cable).

High and Low Speed Dual Sampling NEW

midi LOGGER dual GL500A

Simultaneous low and high speed sampling ses
Capability of accurately capturing burst events
that occur during measurement

s a2 B N AN = - = ¥
e ]




ed with current data

Bar chart showing svent data

Memaory Blocks indicating esch caplured event
{blocks desplayad in different colors for sasy identification)

3

# Eventdata:  data captured using high-spead sampling
mode when an abromal event, gig, veliage
transient, ooours,

Current data data captured using normal; low-spaed
sampling mode

Standalone models

GL500AVF

4-channe] isolated voltage measurement

GL500AMF

A-channel isolated voltage/temperaiure measurement |

GLS00AMS

E-channel voltage temperature measurement

sions

AT W E W R

Pursuing the ultimate ease-of-use

Control panel has a very user-friendly layout utilizing navigation keys
resembling a mobile phone. Even first-time users can easily perform setups
and display measurement data using intuitive step-by-step menu. Captured
events can be viewed after the measurement. Captured data can be monitored
in both waveform and digital forms during measurement.

=1
BEE:]
Lo
of
=
Za5|
R

i :
Digital + Analog screen D gital screen
Both analog waveforns and digital Measuremant values can be viewed in
valuas ara visible digital format.
[-— ==} Easy navigation using arrow keys
Excellent operability similar to that of a ssy 59
mobile phone Ae | phone

Easy, user-friendly operation at fingertips

Worry-free battery charging during operation

Battery charging is available even during measurement.®
Backup battery will protect your data from possible data
loss due to power outage.

* Only possible when asing the AC spier or in 24V DC opemtion, Busery charging
vy ot ke available depending on the operating conditions of Cwe maim unil,
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[ A5 size model with all multifunctional and isolated
input channels

The GL450 is a compact data logger, with an AS footprint, providing
excellent portability. All channels are isolated channel-to-channel and
charmel-to-ground, It has the ability to perform simultaneous
measurement of voltage | temperature and humidity. It also supports
such inputs as pulse (e.g. power, pm and flow) and logic, in addition
ta voltage and temperature.

2 humid ity

Logic { Pulsa input

Multiple GL450 units can be synehronized, thus allowing to achieve up

132

f Channels can be easily ad:

Four types of input terminal
units are available, each
supporting 10,20, and 50
channels, By combining
appropriate terminal units. up o
100 channels are available, New
M3 terminal unit allows
connecting transducers with eve
or fork termination. This means
that the cost per channel
significantly decreases, allowing
you to purchase multiple
terminal wiits to meet the needs.
Low-cost terminal units can be
left attached to the objects for
measurement, elimimating time
and effort to make cable
connections every time you
change the location,

1o 100 channel without sacrificing a sampling rate.  (An optional
cable is required for synchronizing multiple main units.

The synchronization feature s supported in PC-zontrolled
confipuratinn anly. )

Long time data logging with low-speed sampling
midi LOGGER GL450 »=~

i at I

Alanm oUlputand
logiz inpat:

Puilse Input and extarnal
trigger input

Supports low-speed,

long-time measurement on multiple channels.
Small form factor allows easily move from one

test location to another.




fed and replaced

Humidity sansor B-530
M GLA50 funcion allows: maasuing humidily
using optional sensar.
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Pursuing the ultimate ease-of-use

Control panel has a very user-friendly layout utilizing navigation keys resembling a
mobile phone. Since menus are designed to follow actual workflow, even firsi-time
users can easily perform setups and display measurement data. Data analysis and report
creation are just as easy. The screens on the main unit are similar in design to those of
application seftware. providing almost the same operational procedures in both
standalone and PC-controlled modes. Depending on measurement needs, an appropriate
sereen can be selected: Analog + Digital, Analog, Digital + Caleulation, and Digital.

CH 1 + 96.1°F
CHeem + 22.0%
[CH 3 - 1.666 V
|CH 4 - 1.568 U

Digital + Analog screen
Both anzlog waveforms and digital
valuss are visible

Digital screen
Data on a certain channel can ke
closely examined

Easy navigation using arrow Kevs,

Excellent operability similar to a mobile phone S
Easy, user-friendly operation at fingertips h:eﬁ phané

Data backup feature (battery operation)

An optional battery allows you to use the device in an environment
where a stable power source does not exist. When battery is installed,
the system automatically switches to battery power when AC power
fails. When the battery capacity declines to a certain level, the system
automatically stores the captured data in the PCMCIA card.

Search fun i on
Auto backup ]

Standalone measurement model

GL4S 0 (10-channel terminal unit included)
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Easy connection to PC

The GL300A/450 support USB2.0, allowing for easy
conneetion o PC, Data will be transferred at a high speed
of Ims. The GL30DA/450 also support remote
measurement sessions via LAN, and data transfer using a
PCMCIAM&. The configuration of the GL500A/450 can
be easily done from a PC, and data is clearly displayed on
the monitor. Current data is displayed in real time on PC
menitor at maximum sampling rate of 1 ms. A portion of
current data czn be expanded for examination by specifying
the start and end points with a cursor. Moreover the
GLA450/500A can act as USB Memory Storage device, and
transfer recorded data to a PC usiﬂg-.Wmduws Explorer.

+

PC software (standard)

Configuring/controlling the main unit, and storing data in
real time

Importing data from a main unit into PC
mwlmmmtinng via email when alarms oceur

! PCMCIA card |

Offline Cata transfar

The menu can be defined
depending on the measurement
steps. Even firat-lime usera can
easily use the device

Various accessories are available to meet specific configuration needs.

Main unit
GLAOIAVE one 4VF terminal unit ineluded
GLAMIAME one AMF terminal unit included
GLAIIAMS ong SMS termmal wnit ineludesd
Cil4sn o 10T terminal unit included

GLA5e GL500AVF
{ore 107U terminsl unit included) {one 4F terminal unit included
Terminal units and a battery pack GLS00AMF
= {one 4MF terminal unit inchided)
GL500AMS

dechinnne] isolited vollage terminal unit

{ona 8IS terminal unit included)

AVF
A-channe! Isolued soliEgeempennune cermin dnit AMF Q
H-chunng] vltage Nempersture terminal unit NS @]
Itchnnnel terminu unit iy
20-channe] terming] unit HTU J
St-channe] terming unit SOTU J
Itchanne] M3 serzw terminal unit M3TU 21
Huemidity samsar (1) B-430 4]
Butery pack B-ELT a

Probe and cables

RIC-141 Salie probe (111, 420F) RIC-141 o
BNC-BNC cable (1.3m) RIC-112 O
BNC-Banana cable (1.5m) RIC-113 0
BNE Alligator Clip cable {1.5m) RIC 114 &
Logic alarm cable [2m) B-313
DC power cable (2m) B-il14
Synchronization ecble [Lm) B-515
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GL500A Applicatio

Mlews you fo corfigure USBETCP-IP connectians

P —
This area cisplays ) ' P RO -
e N L N A [\
; e | | Lok i1
t....t-.l e | ¥
S N Y
- \ 1
- - i Wy \ [ Wi
T s embe s wmw s
O e V.

This streen allows fof laading captuned
defa Afer data has been loaded, I can be
saved bo 3 CEV He, of priokd,

Direct Excel fransfer can be enshled 25 a report function

‘IlllllI.IITlHIHHH

Transfer tha measuremant data direcily bo Excal,
Mot ondy ransfeming data bo Excal, b also preganng the convener

refrenca lemplae,
Trerelore, wou can mess.are it socn.

GL450 Application Software (OPS022)

The men i y Foil il
stepa Fuen first-lime s will herss no pmblems
uging ihe davice.

2
—
—
—
—
—

—
pm—

Wavalfeem daplay jupper seelicn: curent, lawer seclion: past]
Cne-soreen or bwosscreen cisolay are availabie

in twoescreen display, cunent waveform and past waveform are
i in sl san

System Requirements

05 Windows 2X10, XP HOO {GLSO0A) - 100 MB {1 GB recommended) addhana space required for instaliing the application software
CPU:  Pentium 4, 1.7GHz or higher HDD {GL450) :  10MB for installing software, additional space required for data storage
Memary : 256MB or mare Other : TCP-IP port, USB pert, CO-ROM drive (for installing frem CO)

JSB 2.0 required fo- high-speed appbeations
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GL450 Main Unit Specifications

F]
1ma 18 100 e (10 ch) =1 h
channel) -1 5 Ear) {DAIA CAEILNS SIAITS wihian & Wigoer 5 generaled)
Tmu Start (Tt caphs starts when o igges i genembed| Stop (Dlata caplure siops when a tigger s genemied)
Siap {Dala capture slops when a iggar is ganarated) Tondion Searl.  Lowel, Alsm, Exlomal, O
Condison: Stan: Level, Scheduled Time. Extemal. Of Stope  Lewed, Adarm, Extemal, Time, Of
Stap: Level, Schedued Time, External, Blapsed Time, Alnim % Aralog, Logic, Pults (AND ard OF apeam lions svaikible|
Event Pl itwo channefs can be specified). Off Analog:H, L, VWendow In, VWindoe Dut
Typs:  Siar [Data caplew sais whan @ irigger i ganarmiad) Logic: 4-ch amern
Siap {Data a trigger iz Fulse: H, L Window In, Windmw Out
Slan: Lawal, Extamal, oM Mumbes of channels for 4ch
Stop-Lewel, Extarmnal. Off 1ch
Padsss (AND and OR cparations 0 ke, 500 ke, 5 Mo, 50 MG, 500 MoiT.s (max. 50 kissmping
WWndow In, Window Out intaral)
Izt mode: H0 ke, 500 ko, § M, S0 McTs. (mex. 50 kisampling miereal
In, Window Dut RPM mode 500 rpm, 5 50 . 500 5. (max. 50
Ei Toven i bectied. Numbe of channats 4 Alamm output HNumber of channels | 4ch
G080 5. (mace. 50 inte Cutput fommal callicion 00 kR [T
Sc.S0c L 50 inf ‘Cutput concitions. Lewel udgment, Window pdgment, Logc Pattern judgment
5 rpm, 50 =0 5 (max. SOksec! Fuli judgman
ach 1ch
colector I 1o PG Ettwrrd (10BASE-THOOBASE-TX), WES2.0
Lervel judigment, Win jic: Pasthes n jurdgment, Imemal memary 4 MiByie
Pulsa ma nt POMGLA, slal Tape 2 cxrpalitig
1ch Manitor Sare & Tench 5TH polor LCD
Ethemat [10BASE-T! 1 Eﬁlﬂ- Waetorms + digial values, wavelkems crly, dgital vatss aoly
Gument:__ 4 MByte (2 Expandedcompressed wavekem dspiys, scalng, siastcal
Evant 32 M EM caladatons, search
Type 2 compasbke Cperating envienment Temperature: © - 40°C, Humisity 30 - 5% RH
4.T-inch 5TH color LCD Powes supply A scapter (100 %0 240 VAC, SIMB0HZ), DG powar (5.5 tod4
Viweloms + dgital values, digital values onky VIDC] ", bamery pack **
. siatistical Prowees consumgon A5 Wik o ower (AC drive)
calculations, four arithmatic 7.2 WA o ower (DG drivel
0-40%C. i Estemal dimensons (Vs 0% W, sperox] | 12 x 152 x 45mm
1 mirute at 500 Yg-p | channel and main 2
uni chassish Mumddmmemnunm:idemh
AG adapter {100 1o woltage: appeos. 425V, hysterees appeox. 1V (42 1o 430}
OC power (85 o pack =
26 A o lowar hm.‘:“mh’: R
i LT Terminal Unit Specifications
Spand AERENCS O AR aTIDE
vehizga: + 24 1, nput | PrjstarsE: apgene. 1 A L] w‘“ﬁn‘dm L] |t‘\:hl.|!m
Bean
A channais solated
GL! ns 3080, 100, 200, 500w
+1.2.5.10.70.50. 15V
4 Qmm?:x.qs.tns.a.r;.‘r‘\;n rion
| Resstance Tempersture Detector. PHOD. JPHOI
BHC Screw temminat 0 40 100% RH [voitage W 8o 1V scalng
Sz . Scan ) T
;rmnmliin i o :.M Wessuramant +01% ol FE.
Hiziamor W e
B LW W =Thermocouple: RS =
Line (1.5 UCETSSI00T- 62T
oc . 20 100 CTES300 T 30T
0.3 R: 300 T<TE&E 1600 T £ (0.05 % of rdg + 2 T)
TG, B 30 CTES T 005 % afedg + 2T}
+asc =Tharmocay
[ of g +3 50 A0 T T
- Ll % of rag + 2 T)
l#\'l':m'm . BOER = A -
gl {005 % af rdg + 2 T}
2005 a0 8% o rrig +:
Mnsqnu:i:qfnmr:?+a'!\‘:t|] _mfmmﬁ*’m'“:’
<TC-R, B . T
mﬁ;‘m ”c 5100 £ (0.1 % of rig + LECH
mmmimuum H45Cy ;:ﬂ.l\:: +(01 % atedg +05T)
upie: J>
1m(m\1m: TETSSE-00T: £27 T
a0 205 100 CATS 1100 G-+ (095 % afrdg+1
100°C:
'I‘TH'KTBSIB‘A] +00.2% of rdg +5.5T) <Thenmocouple: 1>
DCETES1300C £ 01 %ofrag = 170)
n\srﬁ|m:bm.mnfrw+a.l':r 1 et
0 TR 2315 H(0.2% of g +4C) 0TETEZINE T 01 Kolrdg= 15T
inchuding e referancs junction compansalion scouasy | Ruesstarce Temparaturs Detectar,
ETIT] PHICK: <200 C - 580 T: (008 % of FS.+ 08T}
V00 - 10 Y range: 30V 100 10 range: 104 JPHO0: 200°C - §00'C: ES=1050 €, JRES
50V - 100V ranga: 100V 15 bt
AC33 Ve ms {60 WD} Mon-salated Botugon +._ Svpp
B0 Vp-p
Blatwaan spil [8mwinal and GND Mt iselalad temninachessis
1 mirwse st 500 WAC Bertvsmen input terminal and GHOD 1
" 2T £ IT st deh Bk 30 minulis 8l gowii-on. wndl Ll &
nondkon fenmingd unit 10TL s used). The fiter satting & s Sampling.
Pleane montact the mansfactuser of your FG for warmanty and maintenanceiepiacement parts. Graphies doss nol wamant any damage or ket of dita anisng fom fe- o PG o hackup your et mgulerly
The infarmation i ths cakalog 1= accursie nd compleis a5 of Janwary 24, 2005 The softwars and hardwans names conised in this docsment o regisiensd of Windows is trademark or registered
tracemark of Mcrosoft Comanstion in the Uisited Stais and other coumiries.
The infi such as and prices, s Subiect 10 changs wiRou: notoe. Pleass be sure in wist our check the tefore
SIOtA| A |
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H$FXt : 011-507-6015 UKAS
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Flow X3 F9.50 Batch Controller

Main Features

Applications

Technical
Features

12 digit alphanumeric
line

12 digit alphanumeric
line

Qutput status
icon line

OUT1LED

Open Collector LED

m Easy Batch Volume setting.

m Simple and Advanced cperating modes.
m External Start, Stop and Resume.

m Self explaining calibration menus.

= Auto-calibration.

m Two Stage Shutdown Control.

m Automatic or Manual Overrun Compensation.

m Overrun Alarm.
m Missing Signal Alarm.
m Advanced Valve Control.

m Batch Processes.
m Chemicals Addition.

FLS FlowX3 F2.50 Batch Controller is designed
for accurate and reliable batching or blending
of a variety of liguids.

The instrument combines complex control
capability with easy calibration and operation.
A Simple and Advanced mode are available
to customize the unit to the specific batch
reqguirements providing simple and guick
changes of batch volumes and settings.

Two relays, an open collector and an analog
output ensure accurate batch operation
reducing the possibility of water hammer into
the system. The high flexibility is maximized
with only one packaging for compact pipe
mount, panel or wall installation.

Self explaining calibration menus and 5 button
keypad allow a user friendly setup of all the
batch parameters while the high visible LCD
display can show batch in progress, instant
and totalized flow.

m End-of-Batch Pulse Output.

m Qutput simulation for system testing.

m Count-up or Count-down batch indication.
= Permanent and Resettable totalizer.

m 3 line alphanumeric LCD.

= IP65 monolithic packaging.

m 5 button keypad.

m One packaging for compact/pipe,
panel or wall installation.

m Filling Processes.
m Blending Applications.

Removable Cover

3 line LCD display

QuUT2 LED

5 button silicone
rubber keypad

14 DIN, P65 monolithic
enclosure

NANUIN N2 51ﬂﬁglaﬂmﬂéﬂﬁﬁﬂ%ﬂﬁl@ﬂﬂﬁhl‘ﬁﬁ



Rear Terminal

Terminal F9.50

View o
a . s ) Sensor
AT
a4 i 8
[o]a GE
A F 7 Open collector output
g B
&h
CEE
D § OUT 1 RELAY
Y
OUT 1 RELAY
Remolte control
Technical General
Data = Associated flow sensor:

- FLS Flow X3 Hall effect with frequency output.

m Materials:

- Case: PC

- Panel gasket: Neoprene

- Wall and Field gasket: EFDM

- Keypad: 5 button silicone rubber.

m Display:

- 3line LCD: 2 x 12 alphanumeric lines
and 1 icon line

- Update rate: 1 second

- Contrast: User adjustable with 5 levels.

m Enclosure: IPG5 front.

Electrical

m Supply Voltage: 12to24 VDC +10% regulated.
m Sensor Input (Frequency):

- Sensor power: 3.8 <12 VDC @ < 30 mA

- Range: 0.5 to 1000 Hz

- Optically isolated from current loop

- Short circuit protected.

m Current output:

- 4-20 mA, isolated, fully adjustable and
reversible

- Max loop impedance: 1500 @ 12 VDC,
330 0 @ 18 VDC, 600 02 @ 24 VDC

- Configurations: Valve control, batch
completion.

1| +vDC
2|+ LooP
3| -LooP
4| -voc

Q.C.+
a.c.-

NC

16| anD
17| RESUME
18| START
19| stor

m Open Collector oufput:
- User selectable as START Batch,
END Batch, Off
- Optically isolated, 50 mA MAX sink,
24 VDC MAX pull-up voltage
- Max pulse/min: 300.
m Relay output:
- Mechanical SPDT contact
- Max voltage rating: 3A @ 30 VDC,
3A @ 250 VAC resistive load
- OUT1 - Batch: Batch in progress indication
- OUT2 - Option: Two-stage shutdown, end

of batch, overrun alarm, missing signal alarm.

m Additional Functions:
- End of batch pulse
- External Start, Stop and Resume.

Environmental

m Operating temperature: -10 to +70°C
(14 to 158°F).

m Storage temperature: -15 to +80°C
(5 to 176°F).

m Relative humidity: 0 to 95% non condensing.

Standards & Approvals
w Manufactured under ISO 9002.
m CE.
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APOLLO G-300

GRID CONNECTED INVERTER

» Pure sine wave power output
» Low Harmonic Distortion (less than 4%)
» High efiiciency = 91%
» Main and solar generator are galvanically isolated
» Maximum Power Point Tracking circuit is included
» B8/16 bit Microprocessor
s Advanced IGBT Technology
» Fully automatic self START in the morning
Wall mount case and STOP in the evening
= Special design for using at high grid fluctuation
) area
: = Wall mount and 19 inch rack mount case
= Operation with battery bank (option}
s |EEE 929-2000 certified
= AS 4777, AS 3100 and IEC 60355.1 certified
s C-tick compliance for EMC
» SO 8001:2000 and IS0 14001 certified

-

Rack mount case

Warti-Hour Mgz

s “Wait-Hour Meer . Hat meteree

Grid Conneciod lrvaner

OC Curngat AL Cuerest

ACLoads
B Currant

With a Grid Connected Sclar Power Systemn, clean solar power takes the place of grid power when
the sun is shining, even to the point of selling a surplus back to grid. When the sun is not shining or
when extra power is needed, electricity can be automatically purchased from the grid. Systems

residences, offices, stores or factories can be provided.

" GRID CONNECTED POWER SYSTEM

= o A
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APOLLO G-300 series
GRID GONNEGTEQ.!WEHTEH

SPECIFICATIONS

ES0H 14000

C4TKW | 66K

TECHIER 60.LTD AR 0 HT £l 1007 DS N14951

35 KW 42KW | 5k

25K

Intelligent with microcomputer controlled

o

165-300V
350 V

87 - 263 V for 220 V and 230 V
- 253 V for 240 V-
se, 50 /60 Hz + 6%

/ Unity power factor con

trol

&DC), Freguigy (AC)

DG / AC voltage, Current,
Calendar, Cl

i
on - condensing)

UL 1741, |IEEE-929:2000, AS 4777
AS 3100 and IEC 60355.1

* The racs maunt caze models se rat ncuded T loor sisding rask mount anclosure.
Cantiuous product development ke cur cammiment. I ihal mannes, the above meciications may bie changed wihoul pror nofice,

Autharized Digtributor: Authorized Dealer:
LEQ ELECTRONICS CO.,LTD.

1HAE0-51 MOOD 8 BANGNA-TRAD RD., SANGNA, BANGMA, BANGKOK 10260 THAILAND.
Tel 66-2746-8500, 66-2746-8708 Fax GE-2745-8712
hittp: evrw bzanics.com « e-mail : ANE @leonics.com
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el e N5l -8 Sealed Stainless Steel Pressure Transmitters

P Models with +0.25%: accuracy come with a |

certificate verifying traceability to NIST standards Range [ cmla‘; l:uzn?n'::\ |MP:: ice I cmm;nl::b‘;rmfm;riu
Stainless steel (SS) diaphragm and polysilicen strain gauge \.l'acl:lu m and eo_rnpou nd transmitters; +0.4% accuracy (BFSL)
are bonded by vapor deposition—nn epoxies or glies which 30 Hgto 0 psig B0TIS6-10 BAI356-60
30" Hg to 30 psig A-07356-11 A-07356-61
can cause signal instability or drift. Case and 20" Ha to 45 pei AOTIEE? A0T35E67
\ wetted parts are made of 300-saries stainless steel, 0" Hg o 80 poig AOTISE13 A07386.63
Trf[i nsmitters wmn-t LodZéJl mi[ouqu:nhave red Pressure transmitiers; +0.4% accuracy (BFSL)
positive power) and black (output) wires. : ADTIE.50 A071356-00
Transmitters with 1 to 5\ output have rad 8:3 ;g ig ADTIBE-E1 AD73556-01
(positive power), green (output), and 0'to B0 psig A-07356-52 A-07356-02
A white (common)wires. 0o 100 psig A-0T355-53 B-07356-03
L 0o 300 psig A-07356-54 A-07356-04
07256-50 0o 780 psig BA-07356-55 A-07356-05
For an explaination of Best Fit g‘;;m psig BMISE-E6 Lk
Straight Line accuracy (BFSL), peig A-T356-14 A07356-64
seo page 1241, O 5000 pog A-0T356-16 A07356-66
Specifications
T Pressu +0.26% accuracy (BFSL)
'llu_lxeramm rmgi { sated):  Electrical connectiom Oto 100 psi

to LBO°F (-2 ta T1° 36"L shislded cabls 0o 200 E:g % %
In%; erature: Media compatibility: gases or lquids 010 300 psig A-G8001-06 A-G8001-26
20tal mT_zu to B2° compatible with 30 58 010 500 psig A-BH001-07 B68001-71
- . " Ot 1000 psig A-68001-08 A-G8001-28
Process connoction: 14 NPTIM) Dimensions: 3L x 1" diameter 0102000 psig A-£R00T-00 A69001.20
Power: 10to 30 VDC Shpg wt: 11b 0.5 kg) Ot 3000 psig A-E8001-10 A-68001-30
Ot 5000 psig A-6B001-14 A58001-34

High-Accuracy Pressure Transmitters
P Select transmitters with a 3-ft cable or a DIN connector/compression fitting

Transmitters offer exceptional long-term stability and enhanced accuracy.

Made of 17-4 PH stainless steel with all-welded S5 back end. Typical

applications include load weighing systems, compressor and dispensing

equipment, lube oil pressure equipment, and factory automated equipment. ey

RFI/EMI and ESD protection circuits exceed CE rQqStlggmgms protectin

I

dglal nst noise, voltage spikes and static discharge te-of-the-art AS|
ip in each transducer provides greater Ilnearn.y cormection than traditional I
themmal compensation methods. 'Y
llll - |
Tramsmitters with Transmitiers with ¥ I ™
Renge 3-ft cable, stripped ends* DIN connector/compression fitting! I" o %’%’f
Catalog number Price Catalog number Prica ‘- " Transmitter Transmitter
0o 15 psia A-580T1-01 A-£887201 - GB971-15 with 68972-15 with
Oto 7.5 paig AERITI0N A-5EOTZ03 & stripped ends g DIN connector/
0o 15 psig B-680T1.05 A-6E072-05 compression fitting
0o 30 psig A-68071-07 A-BERT207
0 ta 60 psig A58071-00 A-EIOT208
0o 100 psig A-68071-11 A-G8T2-11
01a 150 psig BEBITI-T A-68972-13 CE
0to 200 psig A68071-15 A-E80T2-15 Accuracy: £0.15% full scal= Media compatibility:
010 300 psig A-68071-17 A-6BOT2-17 Temperature range (oo d gases or liquids
g& fggnps'q A68071-10 A-E89T2-18 3o |8F {200 80°C) compatible with 17-4 PH 55
s AE80T1-21 A-GBOTZ-21
0to 1500 Egﬁ A58071-23 A-68972-23 Process connection: %" NPTM) Ouitpit: 4 to 20 mA .
0to 2000 psig AE8071-25 A-689T2-25 Power: Tto 35 VI Dimensions: 4 75°Lx 107" dia
gm Sgg psig B-68071-27 A-68ET2-21 Shpg wi: 11b (0.5 kg)
to 5000 psig BERITI-20 A-GEATZ-29 “Transmitiers affar ¥ NFT{F) conduit
Dto 6000 psig B-68071-31 A-GRTZ-11 "Mransmitars offer cambinatian 1" NPT{F) conalitfcable compressian Mtings

OARFi i Dataloggers

Connect your pressure transmitters to these datalog-  External adapters

gers via available external adapters to log m#A, or - K

VDIT{&@Q outputs. Loggers automatically save up to GB%IQ%%I%%TH External adapter; curent;
measurements on selectable intervals from

ten seconds to two hours. External adapters racire g%;%!%gﬂg External adapter; voltage;

software 35710-50—order separately at right. BH-35710-50 e -
- - -35710-50 Software a| equi
BH-35710-00 TempLog for dataloggers. Set sampling rate; view data
BH-35710-10 RH/TemplLog g hically; store/export data. Windows® For more information, see page

5/98/2000/NT/ME compatible 676 of the "Humddity” section.

{ @ 4 [ [ o <
ﬂ'lﬂwu')ﬂﬁ n4 ﬂﬂlaﬂHmglﬂw13!ﬂ?@\iﬁ@')ﬂlﬁ\jﬂuﬁ'li‘ﬂ']ﬂ')']ll!ﬂu
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A9 A-2 yasrdaadueeiuna 1 umeene dueat n va (PYIFA )

FIUUAA 1% 2% 3% 4% 2% B% T% 8% 9% 10%
1 08301 08804 08708 058615 09524 05434 08346 09268 05174 08081
2 1489704 138416 189135 1.8861 1.8584 18334 1.8080 17833 1.75%31 1.7385
3 29410 28838, 28286 277H1 27232 26730 26243 25771 256313 243889
4 3.8020 3.80FF 37171 36299 3.5480 34681 3.3872 33121 3.2387 3.1699
b 485834 47136 456787 44518 43286 42124 41002 39927 3.68397 3.7908
L 5.7955 56014 54172 52421 50757 48173 47885 46220 44859 435583
7 6.7282 64720 62303 60021 57584 55824 53883 52084 50330 48684
a 76517 7.32B5 TUOMSF 67327 64632 6.2098 59713 57466 55348 53349
9 8.5660 81622 (F.7BE1 7.4353 7107 6.8017 65152 6.2486% 59952 5.7580
10 94713 89826 85302 851109 Ff217 ¥.3601 7.0236 67101 64177 61446
11 10,3676 _«9.7868 S.2526 B8.7606 8.3064 7.8868 745987 7.1330 6.8052 6.4951
12 1122551 10.5753 99540 93851 8.8633 83838 7F.9427 76381 71607 6.8137
13 121337 11.3484 106350 9.985%6 9.3936 8.8527 83577 7.9038 74889 7.1034
14 13.0037 121082 1142961 105631 9.8986 92950 48.74bb B5.2442 T7.7882 7.3687
15 13.8651 12.8483 1189372 11.1184 103797 97122 91078 B85535 8.0607 7.6061
16 14.7179 136777 12.5611 11.6523 108575 101059 A4466 8.8514 8.3126 7.8237
17 15.5623°14.2919 13.1661 12.1657 11.2741 10773 97632 9.1216 B.5436 B.0216
18 16.3883 149920 13.75635 12.6593 11.689%6 10.8276 10.0581 9.3718 8.7656 B8.2014
19 17.2260 156785 143238 13.1339 12.0853 11.1581 10.3366 86036 89501 B.3649
20 18.0456 16.3514 148775 13.5903 124622 114689 105940 9.8181 ) 9.1285) 8.5136
21 18.8570 17.0112 1541580 14.0282 12.8212 11.7641 108355 10.0168 92922 B5.6487
22 19.6604 17.6580 159389 144511 131630 12.0416 11.0812 10.2007 94424 BI715
23 204558 18.2922 164436 14.8568 13.4886 12.3034 112722 10.3711 9.6802 B8.8832
24 21.2434 18.8139 169355 15.2470 13.7986 125504 114633 105288 9.7086 B5.9847
25 220232 19.5235 174131 15.6221 14.0939 127834 11.6536 10.67V48 9.8226 90770
26 22.7952 201210 17.8768 15.89828 14.3762 13.0032 11.3268 10.8100 9.9250¢ 9.1602
27 23,5596 20.7089 18.3270 16.3236 14.6430 132105 11.8857 10.8352 100266 92372
28 24,3164 21.2813 18.7641 16.6631 14.8981 13.4062 121371 11.0511 10.1161 9.3066
29 250658 21.8444 191885 16.8837 151411 135907 122777 11.1584 101983 9.3696
30 258077 22.3965 196004 17.2920 153725 13.7648 124080 11.2578 102737 9.4269
35 294086 249986 214872 18.6646 16.3742 144982 129477 11.6546 10.56688 9.6442
40 32.8347 27.3585 231148 19.¥928 17.1581 15.0483 13.3317 11.8246 10.7574 97791
45 36.0945 294902 245187 20.7200 17.7741 154588 13.6055 12.1084 10.8812 5.8628
50 391961 31.4283 257296 21.4822 182559 157619 13.8007 12.2335 109617 9.9148
85 421472 331748 26.7744 221086 18.6335 15.9905 13.9389 12.3186 11.0140 9.8471
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