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SECTION 1 INTRODUCTION

1.1 GENERAL DESCRIPTION

The 0S-650 Enerqy Conservation and Plant Maintenance Kit combines both
temperature measurement with heat flow measurement. It is designed specifically for
performing energy audits, insulation inspection, and general plant maintenance. The
temperature meter uses a non-contact sensor to measure temperatures on surfaces that
are moving, inaccessible, fragile, or in hazardous areas. The energy (heat flow) meter is
an infrared radiometer designed to measure heat loss (or gain) through building walls
and windows. The LCD readout shows accurate heat flow data which is readily
translated into usable information to determine energy costs. These devices are drift-
free, and readouts will not vary with time.

Each OS-650 kit is supplied with:

Temperature Meter
Heat Flow Meter
Carrying Case

9V alkaline batteries
Analog output cable
Operator's manual

1.2 FEATURES

Non-contact digital displays of temperature and heat flow

Easy to use

-20 to 2000°F temperature range with Peak Hold

Direct indication of heat flow in BTU/(sq. ft.-hr.) with Scanning mode and
Differential Mode

Fast response for rapid scanning

Rugged construction

¢ 0.1 millivolt per degree analog output

1.3 APPLICATIONS

Energy audits

Determine heating and cooling costs

Measure energy loss through walls and windows
Locate insulation defects

Estimate insulation R-value

Find hotspots on machinery or electrical equipment



SECTION 2 OPERATION
2.1 UNPACKING

Remove the packing list and verify that all equipment has been received. If there are
any questions about the shipment, please call OMEGA Customer Service Department.

Upon receipt of the shipment, inspect the container and equipment for any signs of
damage. Take particular note of any evidence of rough handling in transit. Immediately
report any damage to the shipping agent.

NOTE
The carrier will not honor any claims unless all shipping material is
saved for their examination. After examining and removing
contents, save packing material and carton in the event reshipment
is necessary.

2.2 BATTERY INSTALLATION

The battery compartment is located within the handle. The battery used is a 9 volt
alkaline (part no. MN1604). To remove cover, unscrew the allen screws.

23 ANALOG OUTPUT

The analog output jack will supply a 0.1 millivolt per degree signal in both the °F and °C
modes. The analog output cable can be used to provide for recording temperature.
Simply plug the cable into the analog output jack (bottom of case) and connect the wires
to your recorder.

SECTION 3 OPERATION
3.1 PRINCIPLE OF OPERATION

Each unit contains a passive sensor which receives infrared (heat) radiation from an
object. A lens focuses this energy onto a detector. Signal processing circuits convert
this into a usable temperature or heat flow reading and display the information via the
large LCD display. Virtually maintenance-free, each unit is powered by a single 9-volt
alkaline battery. When the battery voitage drops below the required 7 volts, a warning
arrow appears on the display.

3.2 OPERATION OF THE TEMPERATURE METER

The Model OS-651 is a drift-free infrared thermometer which was developed to measure
temperature without contact. It is ideal for use in plant process control and maintenance.
When used in conjunction with the Heat Flow meter, complete energy audits and

R-value estimations can be completed.

Temperature can be displayed in either Celsius or Fahrenheit. A pushbutton located on
the display panel is used for this selection. Emissivity adjustment is accomplished by
pushbuttons located on the side of the thermometer. Refer to the section on Emissivity
Adjustment for proper setting.



An analog output jack is located on the right side of the unit. This provides 0.1 millivoits
per degree which can be interfaced to a chart recorder or a signal conditioning device.

There are two modes of temperature measurement: Scan Measurement and Peak Hold.
By pressing the trigger only halfway in, scanning and normal temperature measurement
is accomplished. By pressing the trigger all the way in, Peak Hold can be used to record
maximum temperature.

3.3 OPERATION OF THE ENERGY METER

The Model OS-652 is an infrared radiometer designed to detect insulation defects,
estimate R-Values, and measure heat loss (or gain) through walls and windows without
contact. It is drift-free so that the readout will not vary with temperature or time. Energy
cost analyses are greatly simplified because the required data is displayed directly in
BTU's per sq. ft.-hr.

There are two modes of operation: Scan mode and Differential mode. The Scan mode is
enabled by pressing the trigger to the first position (halfway in). This allows the user to
scan and rapidly locate insulation voids and infiltration. Initially, all decimal points will
appear on the display. After about three seconds, the decimals will disappear. This
indicates that the instrument has stabilized and that readings may be taken. The
Differential mode can now be enabled by pressing the trigger in fully. All decimal points
will be displayed, and after three seconds, all but one will disappear. This will now allow
the user to measure heat loss through walls, windows and ceilings. Direct readings of
heat loss, multiplied by the wall or window areas, make it possible to estimate BTU loss
per month or year.

~DISPLAY

TRIGGER —

BATTERY
COMPARTMENT -

Figure 3-1. Controls and Indicators
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3.4 CALCULATING DISTANCE

Measurements can be made at virtually any distance from the target. However, as the
distance from the target is increased, the diameter of the measured area increases
proportionally. The OS-650 Temperature and Energy meters have different fields of view.
The target must be larger than the field of view for accurate readings. Please refer to the
Field of View diagrams. Any measurement taken at an angle other than perpendicular to
the target will slightly increase the measured area. However, when measuring large,
uniform surfaces, the reading will be unaffected by angle or distance.

TEMPERATURE FIELD OF VIEW HEAT FLOW FIELD OF VIEW
DISTANCE TO TARGET (IN) DISTANCE TO TARGET (IN)
1 > T
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m Il
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X 762 150 200 300 DISTANCE TO TARGET (CM)

DISTANCE TO TARGET (CM)
Figure 3-2. Fleld of View Diagrams

3.5 EMISSIVITY ADJUSTMENT FOR THE TEMPERATURE METER

Emissivity is a measure of an object's ability to absorb and emit infrared energy. The
emissivity of a surface is a measure of it's radiating efficiency as compared to an ideal
blackbody source. It can have a value from 0.1 (shiny mirror) to 1.0 (blackbody). If a
higher than actual value of emissivity is set in, the display will read low, and vice versa.
A value of 0.95 is the setting for most organic substances such as wood, cloth, plastics,
and most paints. It is also applicable to corroded or heavily oxidized metal surfaces.
Metals with smooth, polished surfaces have values that are much lower.

This adjustment is not necessary on the Energy meter. When using the OS-651
Temperature meter to measure the temperature of objects, the proper adjustment must
be made. If the emissivity is known, you can change the settings with the pushbuttons
on the side of the instrument. Check the Emissivity Table for a list of common materials.

If the emissivity of the material is unknown, you can determine it in one of the following
two ways:

1. Place a piece of tape, or paint a small area using flat black paint, on the surface to be
measured. Set the emissivity to 95% and measure the temperature of that area.
Now measure the temperature of an area next to the paint or tape. Change the
emissivity value until this second temperature reading is the same as the first. At this
point the correct value is set.

2. Determine the actual temperature of the surface using a sensor such as a
thermocouple or RTD. Next, measure the surface with the OS-651 Temperature
meter. Adjust the emissivity setting until the same temperature reading appears on
the display. The correct emissivity value is now set.
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TABLE 3-1
EMISSIVITY TABLE

MATERIAL EMISSIVITY (%) MATERIAL EMISSIVITY (%)
Asbestos PURE AND OXIDIZED METALS
Board 96
Paper 94 Aluminum, polished 5
Siate 96 Rough surface 7
Strongly oxidized 25
Brick
Glazed. rough 85 Brass. dull, tarmished 22
Fireclay 85 Polished 3
Masonry 94 Bronze ]
., polished 10
Red, rough 80 Porous. rough 55
Carbon. purified 80 Cast iron, casting 81
Cement 54 Polished 21
Charcoal, powder 96
Clay, fired 91 Chromium, polished 10
E
m"L':cI:quer gg Copper. commercial, burnished 7
Electroiytic, polished 2
Fabric, asbestos 78 Oxidized 65
o |
Glass 92 Oxidized to black 88
Frosted 96 Gold. potished 2
Graphite, powder 97 iron, hot rolled 77
Gypsum 85 Oxidized 74
| 3 Sheet, galvanized, burnished 23
ce 9 Sheet, galvanized, oxidized 28
Lacquer, bakelite 93 Shiny, etched 16
Black, dull 97 Wrought, polished 28
Black, shiny (on metal) 87 Lead
. gray 28
White 87 Oxidized 63
Lampblack 96 Red. powder a3
Shiny 8
Qit Paint, various coiors 94 -
Mercury, pure 10
Paper, biack, shiny 90
Black, dult 94 Nickel, on cast-iron 5
White 90 Pure. polished 5
Porcelain, glazed 92 Plaunum, pure, polished 8
Quartz 93 Steel. gaivanized 28
Oxidized $trongly 88
Rubber 95 Roiled freshiy 24
Sheliac, black. dull 91 :‘:‘s‘g“ rse“d"a“ gg
Black. shiny, on tin plate 82 Sheet, mickel plated 11
Snow 80 Sheet, rolied 56
Tar Paper 92 Tin, burnished 5
Water 98 Tungsten 5
Wood. planed 85 Zinc, sheet 20




SECTION 4 SPECIFICATIONS

Temperature Meter Heat Flow Meter
Range -20 1o 1999°F 0to 1999 BTU Scan Mode

(-29 to 1093°C) 0 to 199.9 BTU Differential Mode
Accuracy +1% of reading +1 digit +1% of reading +1 digit

+1° +1 digit below 100°
Repeatability +0.5% of reading 10.5% of reading +1 digit
Resolution 1°For 1°C 1 BTU/sq. ft-hr Scan Mode

0.1 BTU/sq. ft-hr Differential Mode

Response Time 1 second 1 second Scan Mode

3 seconds Differential Mode

Emissivity
Compensation

0to0 .99 in .01 steps

None needed

Spectral Response

8 to 14 microns

8 to 14 microns

Minimum Target Size

1" dia. at 30" distance

2" dia. up to 36" distance

Distance to Target Ratio 30to 1 i8to 1

Ambient Operating 40to 110°F 0to 110°F

Temperature (4 to 43°C) (-18 to 43°C)

Power Source 9V alkkaline battery (included) 9 V akaline battery (included)
Battery Life 200 hours 150 hours

Low Power Indication

Arrow appears on display when battery voltage falls below 7 voits.

Dimensions 6"H x 9"W x 2.5"D (15 x 23 x 6 cm)
Weight 2 Ibs (0.9 kg) 2 Ibs (0.9 kg)
Analog Output 0.1 mVrPF or °C N/A




APPENDIX A APPLICATIONS
A.1 R-VALUE ESTIMATION

The thermal resistance (R-Value) of an exterior wall can be estimated using the OS-652
Energy Meter with the accompanying chart. To use the char, two quantities, Net Heat
Flow (see Section A.2), and Reading Difference (Section A.3), are evaluated by using
the following procedure. Then the numerical value for Net Heat Flow is located on the
vertical scale, and the value for Reading Difference is located on the horizontal scale on
the bottom. The curve closest to the intersection of these two measured quantities is the
estimated R-Value. For accurate R-Value estimates, there should be at least 20°F
difference between indoor and outdoor temperatures.

TABLE A-1
R-VALUE CHART

Equivalent Temperature Ditference, °F
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A.2 MEASURING NET HEAT FLOW
To measure Net Heat Flow, perform the following steps:

1. Aim the OS-652 Energy Meter at a convenient reference source, such as an
inside wall (see Figure A). Following the procedure described in Section A.1,
press the trigger to the second (full-on) position (include the 3-second pause),
so that the meter reads within £00.2.

NOTE
Do not release the trigger; proceed to Step 2.

2. While holding the trigger in the second position, aim the meter at the inside
surface of the outer wall selected (see Figure B). Aim at the same height as in
Step 1.

Trigger in
first position
(half way)

3. Read the meter. It will show a minus (-) number when the outside temperature is
below the ambient room temperature. This reading indicates the amount of heat
loss through the wall.

Having completed Step 3, release the trigger and proceed to measure the Reading
Difference across the selected outer wall.




A.3 READING DIFFERENCE

The Reading Difference, using the 0S-652 Heat Flow Meter, is related to the
temperature difference between the inside of an outer wall and the outside of the same
wall. This difference is determined as follows:

4. Aim the meter at the inner surface of the selected outside wall (see Figure B).
Press the trigger (halfway) to the first position. Note reading. Release trigger.

5. Move outside the building and aim the meter at a position on the outside wall
surface corresponding to the area selected in Step 4 (see Figure C). Press the
trigger to the first position and note the reading. Release the trigger.

6. Calculate the Reading Difference by subtracting the value obtained in Step 5
from the value of Step 4. The result of the subtraction is the Reading Difference.

Example: A typical indoor reading for Step 4 might be 140. The outdoor reading for
Step 5, at a temperature near 25°F, would be about 95. In this example, the Reading
Difference is 45 BTU/(sq. ft-hr).

7. Using the Net Heat Flow scale on the "R-Value Estimator” chart, locate the heat
flow value from Step 3. Next, find where that value intersects with the Reading
Difference value on the horizontal scale. The line which is closest to the
intersection of the two readings is the Estimated R-Value.

Example: Assume that by following the procedures described in Step 1 (Figure A), and
Step 2 (Figure B), the Net Heat Flow measurement is 10.0 BTU/(sq. ft-hr); the meter
reading for Step 4 (Figure B) is 140; and the reading for Step 5 (Figure C) is 95. Then
the Reading Difference across the wall is 140 minus 95, which equals 45 BTU/(sq. ft-hr).
To estimate the R-Value using these measurements, enter the Net Heat Flow value of
10.0 BTU/(sq. ft-hr) on the vertical scale and find the Reading Difference value on the
horizontal scale - which is 45 in this example. Where the 10.0 vertical reading intersects
with 45 on the horizontal scale, the R-Value is approximately 5.



APPENDIX B HEATING COST ESTIMATION

The Heating Cost Estimator provides a simple step-by-step procedure for calculating the
cost of energy loss through walls and windows. This calculation is based on the Degree-
day method. U-Values, required for the heat loss computation, are determined using the
0S-652 Energy Meter and the R-Value Chart shown in Section A.1. A form for
tabulating each step of the energy loss and associated cost is located in Table B-2. The
example entries on the form are derived from the calculation shown in Sections B-1
through B-10.

The number of Degree-days for a geographical location is @ measure of the requirement
for building heat based on the difference between 65°F and the average daily
temperature. The greater the number of Degree-days, the lower the average
temperature throughout the year and the more heat required. Average monthly and
yearly Degree-days for cities in the U.S. and Canada are listed in Table B-3.

The basic expression for computing heat loss, based on the Degree-day method, is
given by:

BTU's = U (Value) x Area (wall or window) x Degree-days x 24. Each term in this
expression is evaluated in the following procedure, together with the cost of fuel required
to replace the energy lost.

B.1 MEASURE NET HEAT LOW

Measure Net Heat Flow following the instructions on the R-Value Estimator Chart. Enter
this reading of Net Heat Flow on Line 1 of the Estimator Form.

Example: For near steady-state conditions (see Note below), the Net Heat Flow through
an uninsulated wall is measured at -10.0 BTU/(sq. ft-hr). The minus sign (-) preceding
the meter reading indicates heat loss through the wall.

NOTE

Measurements of Net Heat Flow and Reading Difference with the OS-652
Energy Meter should be made during periods that are "near steady-state".
During these periods there is uniform, steady heat flow from the inside of
the building to the outer walls and then through the walls to the outside
environment. “"Near steady-state” conditions occur in the period from
several hours after sunset to sunrise and during long-term, cloudy or
overcast daytime periods. Well-insulated walls will require several hours
to stabilize after sunset, while windows will stabilize in a relatively short
time. For reasonably accurate measurements of Net Heat Flow, there
should be a difference between indoor and outdoor temperatures of at
least 20°F. Avoid measurements of windows and walls under direct
sunlight. Finally, fans and blowers should be turned off prior to making
indoor measurements. This insures free air convection.

B.2 MEASURE READING DIFFERENCE ACROSS WALL
At a distance of four or five feet, aim at the indoor surface of an outer wall and press

trigger to first (half-on) position. Meter should read between 125 and 145 BTU/(sq. ft.-hr)
for the normal range of room temperatures. Enter reading on Line 2a.
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Move outside building and aim at surface of wall with trigger in first (half-on) position.
Enter reading on Line 2b. Subtract the value on Line 2b from that on Line 2a and enter
on Line 2¢.

Example: The reading of the inner surface is 140 BTU/(sq. ft-hr) and that of the outer
surface is 95 BTU/(sq. ft-hr). The Reading Difference is 45 on Line 2c.

B.3 R-VALUE OF WALL

For a wall, the R-Value is determined from the R-Value Estimator Chart and entered on
Line 3.

Example: For a Reading Difference of 45 across a wall and Net Heat Flow of 10.0, the
R-Value is determined to be 5.0, using the R-Value Estimator Chart.

B.4 U-VALUE OF WALL AND WINDOW

The U-Value of a wall is calculated from 1
R(Value) + 0.85

and entered on Line 4.

Example: For R-Value of 5.0, the U-Value is 1
5.0+0.85

or0.17.
The V-Value for windows is selected from the following table and entered on Line 4:**

Windows 1/8" or 1/4" thick  U-Value BTU/(sq. ft-hr°F)

Single glass 1.1
(or plastic)

Double glazed 0.6

Triple glazed 0.4

**Note: For windows, entries are not required for lines 1, 2, or 3 on Heating Cost
Estimator Form.

B.5 AREA OF WALL OR WINDOW

Measure or estimate the area of wall or window and enter on Line 5.

Example: Let us assume that the walls of a house have a total area of 1500 sq. ft.

B.6 DEGREE-DAYS

Select either the average monthly or yearly Degree-days for the city nearest to your
measurement site, using either Table B-3 or local information sources. Enter the number

of Degree-days on Line 6.

Example: For the month of January in Toledo, Ohio, there are 1200 Degree-days.
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B.7 BTU'S LOST THROUGH WALL OR WINDOW
Multiply the following values:
Line 4 x Line 5 x Line 6 x 24 = BTU's lost. Enter resulton Line 7.

Example: Find the heat lost through a 1500 sq. ft. wall, with U=0.17 for the month of
January in Toledo, Ohio.

Heat lost = 0.17 x 1500 x 1200 x 24 = 7,344,000 BTU's.
B.8 BTU'S SUPPLIED BY HEATER OR FURNACE
Enter the heater or furnace efficiency on Line 8, using a known value or a typical value
from Table B-4. Then divide the BTU's lost from Line 7 by efficiency (%) and muitiply by
100. Enter the result on Line 9.
Example: For an oil furnace, with an efficiency of 60%, and a heat loss of 7,344,000

BTU's, the energy supplied by the fumace is 7,344,000 x 100
60

or 12,240,000 BTU's.
B.9 AMOUNT OF FUEL REQUIRED

Enter the energy per unit of fuel (Table B-4) on Line 10. Divide the energy supplied on
Line 9 by the fuel value on Line 10 and enter the result of Line 11.

Example: For oil fuel (144,000 BTU's/gal) and a required energy supply of 12,240,000
BTU's, the amount of oil required is 12,240,000
144,000

or 85 gallons.
B.10 COST ESTIMATION

To estimate the fuel cost, using the local costs or the approximate value listed in Table
B-4, enter the cost per unit of fuel on Line 12. Then multiply the fuel required on Line 11
by the cost per unit of fuel (Line 12) and enter the result on Line 13.

Example: For oil at $1.20 per gallon, the cost of 85 gallons is $102.00. This is the cost
associated with the heat loss through 1500 sq. ft. of wall area during January, in Toledo,
Ohio.

Note that if insulation is added to increase the R-Value from R-5 to R-15, the heat loss
through the wall area is reduced to 2,721,600 BTU's, the amount of fuel required
decreases to 31.5 gallons and the cost is reduced from $102.00 to $37.80 per month, a
net saving of $64.20 per month.
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TABLE B-3
AVERAGE MONTHLY AND YEARLY DEGREE-DAYS FOR CITIES IN
THE UNITED STATES AND CANADA (BASE 65°F)

Data for United States cities from a publication of the United States Weather Bureau,
Monthly Normals of Temperature, Precipitation and Heating Degree Days, 1962, are for
the period 1931 to 1960 inclusive. These data also include information from the 1963
revisions to this publication, where available.

Data for airport stations, A, and city stations, C, are both given where available.

Data for Canadian cities were computed by the Climatology Division, Department of
Transport from normal monthly mean temperatures, and the monthly values of heating
degree days data were obtained using the National Research Council computer and a
method devised by H.C.S. Thom of the United States Weather Bureau. The heating
degree days are based on the period from 1931 to 1960.

For period October to April, inclusive.
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TABLE B4

FUEL EFFICIENCY CHART
TYPICAL
HEATER OR BTU's COST PER
FURNACE PER UNIT OF UNIT OF
TYPE OF FUEL EFFICIENCY* FUEL FUEL*

Heating Oil 60% 144,000 BTU's/gal $1.20/gallon
Natural Gas 65% 100,000 BTU's/therm 46¢/therm
Electric 95% 3,412 BTU's/kw hr 6¢/kw hr
Propane 65% 91,500 BTU's/gal 67 ¢/galion

*Typical or average heating system efficiencies and fuel cost. Use available local

or current values.
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APPENDIX C DETERMINING COOLING COSTS USING THE 0S-652 ENERGY
METER

In warm climates and during the summer months in temperature climates, cooling costs
are a significant percentage of total energy costs. The OS-652 can be used to determine
these costs. The effects of the sun, outdoor air temperature and air conditioner
efficiency have been taken into account to provide the user with a procedure for
estimating cooling costs. To use this procedure, it is necessary to specify the latitude,
wall orientation, and month. For example, to estimate the cooling costs associated with
a west wall in Yuma, Arizona during July, proceed as follows:

LATITUDE:

Locate the nearest latitude (24°, 32°, 40°, or 48°) to yours. A map of the U.S. is
provided.

Example: Yuma, Arizona is closest to the 32° latitude.

ORIENTATION:

(N, E, S, W, HOR). The orientation of the wall has a significant effect on the heat gain
through that wall. Therefore, each wall must be calculated separately. The HOR
(horizontal) values can be used for determining the heat gain through flat roofs.
Example: A west-facing wall will be used.

SELECTED MONTH:

Since the earth's orientation in relation to the sun changes, different values for each
month are provided in the charts.

Example: The month of July is used in Table C-3 and Table C-4.

C.1 INSTRUCTIONS FOR COOLING COST ESTIMATION

LINES 1 THROUGH 4:

The procedure for measuring Net Heat Flow and Reading Difference is explained fully in
Section 2. It is assumed that outdoor temperature will be greater than indoor
temperature during the summer months. If the U-Value of the structure has been
determined during a previous audit, this figure may be used on Line 4 of the Estimator
Form.

Example: Using the second trigger position, a Net Heat Flow reading of 7.0
BTU/sq. ft-hr is determined using the OS-652 and is entered on Line 1.

Using the first trigger position, the reading of the outside wall is 168 BTU/sq. ft-hr and is
entered on Line 2a.

Similarly, the reading of the inside wall is 135 BTU/sq. ft-hr and is entered on Line 2b.
The reading difference across the wall is 168 minus 135, or 33 BTU/sq. ft-hr, and is
entered on Line 2¢.
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Using the R-Value Estimator Chart, the R-Value for this wall is estimated to be 5.0 and is
entered on Line 3.

Compute the U-Value of the wall from:

U= __1 1_ = 0.17 BTU/sq. ft.-hr °F)
R+085 585

and enter on Line 4.
Line 5: Table C-3 provides the data for this line.

Example: Using Table C-3 (Cooling Degree Days), a value of 890 is found for Yuma,
Arizona in July.

Line 6. Table C-4 accounts for a number of solar parameters to assign an Effective
Solar Heat Gain Factor.

Example: Using Table C-4, we find that for a west-facing wall at a latitude of 32°N in
July, the Effective Solar Heat Gain Factor is 249.

Line 7: Example: Add Line 5 (890) and Line 6 (249) to obtain the total effective Sol-Air
Degree Days of 1139.

Line 8: Example: The wall under consideration has an area of 480 sq. ft.

Line 9: This takes the U-Value, Sol-Air Degree Days and area of wall into account to
provide a value for Heat Gain in BTU's.

Example: Multiply Line 4 (0.17) x Line 7 (1139) x Line 8 (480) x 24 to obtain a total heat
gain of 2,230,618 BTU's for the month.

Line 10: The Energy Efficiency Ratio (EER) is currently required by law to be on the
label of all air-conditioners sold in the United States. An EER can be determined by
dividing the BTU/hr capacity of the air conditioner by number of watts input to the device.

Example: The air-conditioner in this example has an EER of 8.5 as obtained from its
label.

Line 11: Example: Line 9 (2,230,618 BTU's) is divided by Line 10 (8.5) and divided
again by 1000 to obtain a value of 262 Kw-hrs.

Line 12: A typical value for electric energy is 6¢/Kw-hr. Local utility companies can
provide accurate costs for your area.

Example: The utility rate of Yuma, Arizona is 6¢/Kw-hr (Spring 1981).

Line 13: Example: Line 11 (262) is multiplied by Line 12 (6¢) and then divided by 100 to
obtain a dollar value of $15.72 for July.

This value is for one wall. Following the above procedure for the remaining three walls

and a flat ceiling of a 3000 square foot house, the additional cooling cost for July is
$156.41. The total cooling costs for July then is $172.13.
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Where Do | Find Everything | Need for
Process Measurement and Control?
OMEGA...Of Course!

TEMPERATURE

=4 Thermocouple, RTD & Thermistor Probes, Connectors, Panels & Assemblies
[ Wire: Thermocouple, RTD & Thermistor

¥ Calibrators & Ice Point References

[ Recorders, Controllers & Process Monitors

¥ Infrared Pyrometers

PRESSURE/STRAIN FORCE
(4 Transducers & Strain Gages

¥ Load Cells & Pressure Gauges

[ Displacement Transducers

(4 Instrumentation & Accessories

FLOW/LEVEL

[ Rotameters, Gas Mass Flowmeters & Flow Computers
¥ Air Velocity Indicators

¥ Turbine/Paddlewheel Systems

[ Totalizers & Batch Controllers

E'H /CONDUCTIVITY

pH Electrodes, Testers & Accessories

[¥ Benchtop/Laboratory Meters

[¥ Controllers, Calibrators, Simulators & Pumps
[ Industrial pH & Conductivity Equipment

DATA ACQUISITION

¥ Data Acquisition and Engineering Software
[(¥ Communications-Based Acquisition Systems
[i¥ Plug-in Cards for Apple, IBM & Compatibles
¥ Datalogging Systems

¥ Recorders, Printers & Plotters

HEATERS

[ Heating Cable

4 Cartridge & Strip Heaters
[i¥ Immersion & Band Heaters
[ Flexible Heaters

[¥ Laboratory Heaters

ENVIRONMENTAL MONITORING AND CONTROL
[ Metering & Control Instrumentation

[¥ Refractometers

[ Pumps & Tubing

& Air, Soil & Water Monitors

[¥ Industrial Water & Wastewater Treatment

¥ pH, Conductivity & Dissolved Oxygen Instruments
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