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kWh/year/unit

4200
4100 1 4074
4000 \
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’ 33 3,244
3300 3314 3,332 3337 R
3200 3240
3100
3000 ' ' ' ‘ ' ’ ‘ ‘ ' ' ' ' ' Year

Mean253925402541254225432544254525462547 2548254925502551
MEPS = Minimum Energy Performance Standard

NN 2.2
Average energy consumption per year of Air-Conditioner Label No. 5

: (11,000 — 14,000 Btu/hr.)
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Labels Distribution of EGAT A /C by EER (2004 & 2006 Criteria)
450,000

|abel_04

400,000 CLabel_06
350,000 :
300,000
L3800
200000
150000
100,000

50,000

60 69 79 89 99 09 19 29 39 49 59 69 79 89 99 09 19 29 39 49 59 69 79 89 99 09 19 29 39 49 59 69 79
10 40 10 10 10 41 41 41 411 11 41 41 11 41 41 12 12 12 42 12 12 12 12 42 12 413 43 13 13 13 13 13 13

<
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EER Range

MNAN 2.3

Labels Distribution of EGAT A/C by EER (2004 & 2006 Criteria)
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Benchmarking of Air Conditioner Efficiency Levels in Five Asian Countries

Indicative sales-weighted EERs
Based mainly on catalogue data-all brands
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Average energy consumption of 1 door Refrigerator Label No .5 : 150-180 Litres

400
385
CIHTITTYTTTYY. 3
MEPS =372 (AV > 100 Litres)
330 325
kNVh@aﬁr
250 270 Y :
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200 220 210 W95
150 T T T T T T T T T T T T T T Year
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NN 2.5

Average energy consumption of 1 door Refrigerator Label No.5 : 150-180 Litres
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Average energy consumption per year of  door Refrigerator Label No .5 : 200-500 Litres
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Average energy consumption per year of 2 door Refrigeration Label No.5 :
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Demand Side Management Savings Targets

Energy Savings Year
(Cumulative Annual GWh) 1993 1994 1995 1996 1997
Residential Sector Programs
Refrigerators 0 2 15 80 186
Air Conditioners 0 10 20 40 117
Lighting 50 100 250 400 522
Residential Sub-Total 50 110 285 520 825
Commercial Sector Programs
Lighting Retrofit 10 50 100 150 215
New Commercial & Gov’t. Bldgs. 10 30 60 105 140
Commercial Sub-Total 20 80 160 255 355
Industrial Sector Programs
Motor and Inverters 4 10 70 110 225
Lighting 1 2 5 10 22
Industrial Sub-Total 5 12 75 120 247
TOTAL 75 204 520 895 1,427
Demand Savings Year
(Cumulative Peak M'W) 1993 1994 1995 1996 1997
Residential Sector Programs
Refrigerators 0.0 0.25 2.0 12.0 27.0
Air Conditioners 0.0 2.0 4.0 8.0 22.0
Lighting 10.0 20.0 50.0 80.0 95.0
Residential Sub-Total 10.0 22.25 56.0 100.0 144.0
Commercial Sector Programs
Lighting Retrofit 2.0 10.0 20.0 30.0 40.0
New Commercial & Gov’t. Bldgs. 1.5 4.5 9.0 15.0 20.0
Commercial Sub-Total 3.5 14.5 29.0 45.0 60.0
Industrial Sector Programs
Motor and Inverters 0.6 14 9.5 15.0 30.0
Lighting 0.2 0.4 1.5 2.0 4.0
Industrial Sub-Total 0.8 1.8 10.5 17.0 34.0
TOTAL 14.3 38.5 95.5 162.0 238.0

y ¥

dy = I'd Y ] o
nall IRagimsmsztemudun woslasensee q uazergwelss Temivos DSM Program
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Benefit to Cost Ratio by Program

Program Total Resource Cost*
Benefit to Cost Ratio
Residential Sector Programs
Refrigerators 6.85
Air Conditioners 9.89
Lighting 2.00
Commercial Sector Programs
Lighting Retrofit 2.00
New Commercial & Gov’t. Bldgs. 2.60
Industrial Sector Programs
Motor and Inverters 2.00
Lighting 3.60

Remark: * Total Resource Cost include:
Utility DSM Program Administration Costs
DSM Program Financial Incentives

Customer Cost or Measure Cost not covered by financial incentives

Summary of Benefits of Five-Year DSM Program, 1993-1997

ITEM

Detail

1. Investment in DSM Programs

2. Long Run Marginal Cost of Energy
3. Cost of DSM Saved Energy

4. DSM Savings

5. Total DSM Savings

US$ 189 million
USS$ 0.057 / kWh
US$ 0.017 / kWh
US$ 0.040 / kWh
US$ 57.1 million

6. Annual Fuel Oil Savings
7. Annual CO, Savings
8. Cost of Reducing Greenhouse Gas Emissions

1427 cumulative GWh x —US$ 0.40 / kWh

1.16 x million tons of Co,

436 million liters
1.16 million tons

- US$ 50/ ton CO,

Source: MOD of the World Bank Report No. 11543-TH, Technical Annex Page 44 of 53.

Table 9: Cost Effectiveness Screening Calculations.

Table 10: Summary of Benefits of Five-year DSM Program 1993-1997.
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ELITE DATA LOGGER

(n3eaNe TamslFluih)

ELITE DATA LOGGER
Qmﬁuﬁla‘ﬁﬂﬂ (Data Logger Features)

ELITE DATA LOGGER hussasfiofildauazannsatiufindmsfimoaeg nalwih

& Uy Real Time 148¢ True RMS MW1513003 199719 T 1819 Energy (kWh), Power

(kW), kilovolt-amps (kVA), kilovolt-amps reactive (kVAR), Voltage (volts), Current (amps),

1ag Power Factor (PF) ausnldtaszuy IWinseuaady ﬁ’QLLUU 1 Phase, 3 Phase 4 wire

18 3 Phase 3 wire 18 Tag14390f0 CT (Current Transformer) 119 Output s edin 1w
Y o

o ' w ° Y o
Y1IA 333 mV RMS m3fmuania1eg lumstiufinly Software ELOG™ waziiidoyai lavh

@ R Y 3 a 4 @
ﬂ'lﬁ'lJuﬂﬂ‘lﬂﬂ\l'l'Vl'lf’l']ﬁ'JLﬂﬁ']&’ﬁﬂ'lﬂﬂﬁQ



83

Qmauﬁﬁmamﬂﬁﬂ (Data Logger Specifications)

Parameter Measurements kWh, kW, kVA, kVAR, Volts, Amps, Power
Factor
Input Voltage 4 channels of current, 0-6000A

3 channels of voltage,0-600 V(ac or dc)

Frequency 50 Hz or 60 Hz

Accuracy <1% of Reading exclusive of sensor accuracy
Baud Rate 1,200-57,600 bps

Resolution 12 bit (1 part in 4,096); 0.1 Volts,0.01 Amp, 1

Watt, 1IVAR, 1 VA, 0.01 PF

Recording Intervals 3,15,30 seconds 1,5,15,30,60 minutes and 12,24
hours

Memory 128 kB (25,000 readings) or
512 kB (100,000 reading)

Real Time Clock 20 ppm accuracy (<1 min/month)

Operating Temperature ~71060°C (20 to 140°F)

Battery Life 3-10 years @ 1 minute sampling, with LED

indicator of low battery charge
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Micro Data Logger

enseele i Taszaugmngimalu uazmeauentie

8 22002

Model 201

Channel Capacity

4universal input/output Channels accept both analog and digital signal conditioning modules.
Module Auto ID

Automatic logger programming of module and sensor signal type and range information.
Analog Resolution

1.2mv or 4096ppm (12dit a/d conversion )

Analog Accuracy

+0.1% of full scale reading based on a precision voltage reference (3ppm/ °c typical temperature
coefficient)

Calibration

Firmware calibration factors stored in each unit’s non—volatile memory.

Sample Interval

User-programmable sample intervals:3,6,15 and 30 seconds and1,2,3,5,10,15,20,30
and60minutes.

Storage Interval

User-progammable storage intervals:1 t0255 samples to average and store as one reading in data record .

Memory Capacity(128 kByte flash 96k availble for data)
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Number Number of Log Hours Log Hours Log Hours
of Readings 3 sec. Sample 1 min. Sample 15 min. Sample
Channels
1 64,441 53.7 1074 16122
2 32,161 26.8 537 8061
3 21,361 17.9 358 5374
4 16,081 134 268 4030

Memory Retention
Data retention greater than 20 years without power, using non-volatile 128 Kbytes Flash memory

chip .

Real-time Clock

+ 1 minute per month over full operating temperature ranges.

User Interface
16characters by 2 lines of alpha —numeric liquid crystal display, push-button switch and audible signal

tone.

Computer Interface

RS-232 full duplex serial interface

Baud rate : default 19,200 bps.

Data format: 8 data bits no parity 1 stop bit.
Cable: 183cm (6ft) long with 9 pin female

“D” style connector at computer end.

Battery life
When take readings once per minute using Low-power sensors, battery life is 30 day or more.
Less frequent sampling results in longer battery life. A fully —charged battery will power a logger

(without modules) for a minimum of 70,000logger readings.
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Internal Power
Six volt ,one Ahr.,rechargeable sealed lead-acid battery pack. Typical recharge time is 8 to12

hours

External power

Automatic wall plug-in float-type battery charger that automatically switches to trickle-charge
when batteries become fully charged.Flashing red LED indicates charge rate. 5.5
mmO.D.by2.1mm pin connector and 2m(6£t) cable.

Input :120Vac, 60 Hz , 8 watts.

Qutput : 6 Vdc, 250mA.

Sensor power
12.0 to 12.8 Vdc, at 100mA maximum (total all channels) available for powering external
transducers and sensors. User-programmable warm-up time, 0.1t025 seconds, logger

automatically turns on power to individual channels before logging.

Environmental
Operating: ooto+50°(+32°to+122oF),90%RH,noncondensing.
Storage:-20oto+60°c(-4°to+ 140°F)

5%t095%RH,noncondensing.

FCC Compliance

ClassB,sub —part J, paragraph 15and European standard CISPR22.

Enclosure

Injection molded, gray ABS plastic, standard; environmentally sealed, NEM-12,0r4X, optional

Mounting
Two each through-holes for #6-23 flat head screws, standard; magnetic, Velcro and other types of

mounting, optional.

Size

14.7x11.2x4.1 cm(5.8x4.4x1.6 in) overall with modules installed, excluding sensors.
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Weight

382g(13.5 oz.) with internal battery and modules installed.

Thermistor Temperature Sensors 48 Relative Humidity Transmitter

! LY X v w d
(A3paNa YAn NN UFNINS mealutazmeuentio)

Testo 175-2

Data logger

Humidity sensor, internal, NTC sensor, internal
Measuring range

-10 to +50 °C

0 to 100 %RH (avoid continuous condensation)
Accuracy

Temp. meas. 0.5 °C (to +50 oC)

Humidity measurement +3% (up to 100%RH)
Resolution

0.1 °C

0.1 %RH
Channels

2 channel (2 Xinternal)
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Measuring
30sto12h
Memory capacity
4000 measured values
Battery life — Lithium battery
Room conditions: up to 2 years/deep freeze branch: 6 months
Housing
ABS, white
Dimensions
65X45X23 mm
Weight
Approx. 60 g (incl. battery)
Storage temperature
-40 to + 70 °C
Software
Menu-driven with Dos-Version 3.1

(and Windows-Version 3.1 upwards)
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