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INTRODUCTION 

BACKGROUND AND ISSUES 

In the high Arctic enviornment, whiteouts and snow laden winds are a common 
occurrence. The purpose of the Iqaluit project is to test the performance of 
several air-to-air heat exchangers from different manufacturers under such 
conditions. 

Air-to-air heat exchangers are not widely accepted in the Arctic because of 
the typical low temperature operational problems as well as the problems of 
snow ingestion on the fresh air side. Considering that the new units 
constructed in the north are of generally tight construction, the apparent 
tightness of the building results in high humidity levels and condensation on 
cold surf aces, especially windows. The problem is so severe in some cases 
that doors freeze to their seals and damage is caused to windows and sills due 
to the condensation. The evolution of air-to-air heat exchangers is a direct 
result of the improved building skin technology. 

The Iqaluit installation is such an example where the new structure had 
moisture problems and very high humidity levels during the first winter. The 
heat exchangers were installed in the project during the second year with the 
objective of understanding whether the air-to-air exchangers would keep the 
humidity levels reasonable regardless of other problems which could be 
encountered with respect to snow drifting and frosting. 

The Iqaluit project is not designed as a clinical lab test of the exchangers. 
The intent is to observe the HR V's in an actual operating environment with 
emphasis placed on how the exchanger behaves in relation to the environment 
over an extended period. 
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OBJECTIVES 

The objective is stated a s  follows: 

-To evaluate the long term field performance of various air-to-air heat 
exchangers in typical housing units a bove the treeline in high wind and 
driven snow over a winter season. 
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DESIGN AND INSTALLATION 

SYSTEM DESCRIPTION 

The Iqaluit project consists of a new four-plex with a common mechanical room 
in Iqaluit on an exposed site. This unit was constructed in 198 6 and the 
experiment has designated the apartments as A, B, C and D. Each of the four­
plex units is identical and the layout of the heat exchangers is addressed 
under the next section, Design Specifications. Intake and exhausts for the 
units were handled beneath the building and at the leaside walls where 
penetration through the crawlspace was impractical. The exchangers in the 
units are listed as follows: 

Unit A: Life Breath heat recovery ventilator 

Unit B: Van-EE heat recovery ventilator 

Unit C: Air changer heat recovery ventilator 

Unit D: Van-EE heat recovery ventilator 

The existing boiler system for the four-plex consists of two boilers 
delivering h�at via hydronic heating to all units. The only air change to 
these units besides natural infiltration are the HR V's. In order to establish 
a relative bench mark for building environment performance per dwelling, we 
installed humidity sensors in each unit in order to assess the relative 
performance of each unit over time. This approach is not perfect in that 
there are the possibilities of life style variations but the relative 
humidities over time and the rate of change of such humidity is used to 
determine the benefit of the HR V's. 

DESIGN SPECIFICATIONS 

The Iqaluit System was installed by a purchase order as a retrofit to an 
existing building. Local forces in Iqaluit were used, and the units were air 
freighted to the site from the suppliers. Drawing No. 1 of Appendix A 
outlines the Iqaluit setup. 
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MONITORING PACKAGE AND INSTRUMENTATION 

IQALUIT SYSTEM 

The monitoring package includes Electronic Measuring Systems (EMS), to convert 
various transducer outputs to a digital form on an RS232 Bus, suitable for 
manipulation by a computer. 

Output from the Electronic Measuring System is delivered to a modem module 
with buffer capability. The output is stored on hard disk and archived for 
the entire test period. 

· 

Software was developed to remotely control the Electronic Measuring System 
which is capable of measuring all types of transducer outputs. Multipliers 
and constants were incorporated into the program output for direct recording 
to disks. 

To complement the data storage, a data analysis program was developed, which 
allows manipulation of the output data in any form desired, including 
statistical averages, instantaneous measurements, graphical output by minute, 
hour, day, average for month, year, or tabulated data for spreadsheet or 
database. 

Flexibility in analysis of the output is a key element for this style of 
research as trends over specific periods are best viewed in graphical form 
initially, with subsequent statistical analysis through spreadsheets or other 
methods once the patterns are established. 

The Iqaluit system also has stand-alone remote control and communications 
capability. This was done because of the high cost of continuous satellite 
transmission .and the need to back-up the data (in real time) by placing a full 
time PC on site with the Electronic Measuring System. 

The remote system handles all the tasks of data collecting project, and in 
addition, monitors the telephoe line for incoming calls. The syst'em is set up 
in such a way to allow pass-word access codes to down-load files, look at data 
in real time, and to carry out administration and program upgrades on the 
system remotely. Files are down-loaded directly from Iqaluit and plotted on 
Auto-CAD to verify proper operation and control of the project in a totally 
remote context. 

A list of the relevant equipment and sensors is included in Appendix No. 8 .  
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SUMMARY OF DATA COLLECTION 

The da ta collection is summa rized in Table 1 for December a nd Ja nua ry. In 
general, it ca n be said tha t the HR V's kept the rela tive humidity levels in 
the units quite low, in spite of the intermittent operation. 

The Graphs a re collected under the section "Graphs", a nd form pa rt of the 
discussion under Engineering Ana lysis. 
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DATA ANALYSIS AND FINDINGS 

METHODOLOGY 

The HRV's were located a s  shown in Appendix B. Engineering eva luation 
consisted of monitoring the units under va rying conditions, from December, 
198 7 to May, 198 8 .  Table I lists va .riables monitored by unit, cross 
referenced to Drawing No. 1 of Appendix A. 

This field eva lua tion will focus on the physica l performance of the 
ventilation options in moderate a nd severe Iqa luit conditions. For this 
purpose, the months of December, 1987 a nd January, 198 8 were used. 

ENERGY REQUIREMENTS 

The total sensible energy rate requirements for the ventila tion systems were 
calculated for each sa mpling as  follows: 

W(total)=K *Q(max)*(T(3)-T( 1 ))  

where: 

W(total)=Watts (sensible) input required 
Q(max)=Greatcr outflow/inflow from/to dwelling, CMS(Cu. Meters/Sec) 
T(3 )=Average dwelling tempera tu re, Celsius 
T(l)=Outside air temperature, Celsius 
K=A dimensioned constant to account for the use of mixed units as recorded 

and calibrated by the transducers in the ducts. 

For the above equation K=l 207 Watts/CMS - Degrees Celsius for standard a ir. 

The net sensible dwelling energy input for the four systems were calculated a s  
the difference between recovered (sensible) heat and subsequent makeup by the 
dwelling to the a vera ge space temperature for each sa mpling a s  follows: 

W(inc )=K *[Q(max)*(T(3 )-T( 1))-Q(s)*(T(2)-T(1 ))] 

where: 

w(inc)=lncremental wa tts (sensible) input required by dwelling 
Q(max)=Greater of outflow /inflow to/from dwelling, CMS 
Q(s)=Supply flow to unit, CMS 
T(l)=Outside air temperature, Celsius 
T(2)=Fresh a ir supply to dwelling, Celsius 
T(3)=Avera ge dwelling temperature, Celsius 
K=A dimensioned constant to a ccount for the use of the mixed units as recorded 

and calibrated by the transducers in the ducts. 
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For the above equation, K= l 207 Watts/CMS - Degrees Celsius 

Heat Recovery Performance 

The performance of the HRV's were evluated in two ways using equations similar 
to those derived for laboratory evaluation. These are: 

-Sensible Heat-Recovery Efficiency 
-Apparent Eff ectivenss 

• Sensible Heat-Recovery Efficiency 

In laboratory tests, sensible heat recovery is generally used to determine and 
compare HRV recovery performance. Sensible Heat Recovery Efficiency takes 
into account the total energy that must be added to the dwelling, including 
that associated with leakage through the envelope for which there is no heat 
recovery. Factors such as casing heat gains and cross leakage contamination 
which can be isolated in the lab, could not or were not measured in the field, 
and as such, interpretation of field results must take these factors into 
account. Second, laboratory tests are conducted under controlled constant 
supply and stale exhaust air temperatures and relative humidities. The 
temperatures and relative humidities in the field, however, are not constant 
and application of the standard performance equations then take into account 
this dynamic behaviour in the environment. Thus, caution must be taken when 
comparing field performance values to that measured in the lab. 

The Sensible Heat-Recovery Efficiency is defined as follows: 

E = M(s) *(T(3) - T(2)) 
M(max)*(T(3) - T(l ))  

where: 

E is the Sensible Heat-Recovery Efficiency integrated over time. 
M(s) is the supply air mass Onw rate 
T(3) is the average room temperature 
T(2) is the supply air temperature after heat recovery 
T(l) is the outside air tempera tu re 
M(max) is the greater of inflow or outflow mass flow rates. 

The value can also be derived directly from the energy requirement analysis as 
follows: 

E• (I - (Wine)) *dt 
(Wtotal) 

Where Wine and Wtotal are defined. 
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Apparent Effectiveness 

The apparent effectiveness is defined as follows: 

The ratio of actual heat transfer to the thermodynamically limited maximum 
heat transfer possible in a counter flow unit of infinite transfer area. 

This value is generally used to evaluate the heat transfer medium (core) and 
predict final delivered temperatures. 

As for Sensible Heat-Recovery Efficiency, the value measure in the lab is 
under controlled constant interior and exterior conditions. The results 
presented in this analysis reflect dynamic conditions, and thus should be 
interpreted in this context. 

The apparent effectiveness is calculated as each measurement of temperature 
and flow are sampled by the system and converted to a watts rate recovery. 

The formula used to calculate the effectiveness is as follows: 

M(s)*(T l -T2) 
E= 

M(min)*(TI -T3) 

Where E= apparent heat effectiveness, 

and: 

Tl= Fresh air temperature from outside entering HRV 
T2= Fresh air temperature to dwelling leaving HRV. 
T3= Stale air temperature from dwelling to HRV 
M(s)= Air mass flow rate of supply 
M(min)= The lesser of supply or exhaust mass flo� rate 

Cross Leakage 

Cross leakage introduces a practical unknown that exceeds the error introduced 
by sensible versus total effectivenss. Application of the above formula may 
give an incorrect apparent effectivenss for the unit under such circumstances. 
This caution is included as flow measurements were based on the fans supply 
(and/or exhaust) flows to/from the dwelling side due to unreliability of the 
hall effect flow transducers at low temperatures, and not absolute supply and 
exhaust quantities to the outside. 

Duct Gains 

Duct gains is the energy absorbed by the air flowing in the duct from the 
surrounding air. The greater the temperature difference between the inner and 
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outer air the greater the rate of energy absorbtion by the colder air. The 
impact of these gains would be that the efficiency of the HR V would appear 
lower than in actuality. 

Flow Volume Corrections 

The flow volumes were adjusted for calculation purposes to account for 
mass/volume (density) variances at the wide temperature ranges of our recorded 
data. To trend the density effect reasonably for the overall experiment so 
that standard K (constant density) could be used, the volume flow was 
corrected to T(3) , the warmer temperature. For example, if measured at the 
temperature T(2) , the equation would be: 

Qm;ix (T(3) = Qmax(T2) x T(3)/T(2) 

where: 

Q(T3)= Volume flow corrected to T(3) (near standard) 
Q(T2)= Volume flow recorded at T(2), outside tempera tu re 
T(3) = Near standard temperature (house side of system) 
T(2) = Temperature at which flow volume Q(T2) is measured 

Because the above equation is ration based, any unit group may be used, as 
long as they are consistent on both sides of the equation. 

Comparative Performance 

For a final comparative analysis, extrapolation of the calculations and 
computer derived output was adjusted to a fixed air change in order to assess 
long term operating costs of the alternatives. 

For purposes of comparison, the relationship: 

W-Hr net/ac/d = (W*Vol/Mah)/(Tda - Toa) 

where: 

W-Hr net/ac/d = net Watt-hours/air change added by dweliing based on 
temperature difference between Toa and Tda 

W = Watt average net input by dwelling system for the air change 
Vol = Mass of dwelling air volume 
Tda = Average dwelling temperature for the air change 
Toa = Average outside temperature for the air change 
Mah = Average mass of air/hr brought into dwelling for the air change 
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All of the formula calculations were handled by the computer as part of a 
global iteration process o

·
n the databases. The nth iterative delta-time was 

calculated as an average lapse of all the sensors measured (for the equation) 
since the n-1 iteration. This appraoch worked well for the warmer outside 
tempera tu res (above -1 OC), but is less accurate for the lower tempera tu res as 
the HRV's cycled at a defrost frequency that was of a lower order than the 
sampling time for the system to collect all the variables. Graphs 3, 4 ,  7, 
and 8 of HR V activity point out the problem. Therefore, the efficiencies as 
iterated for the lower temperatures may be less reliable than those calculated 
for the warmer outside air temperatures (above -lOC). 

ENGINEERING PERFORMANCE 

The data summary of Table 1 is included for the months of December and 
January, which were considered representative of Iqaluit winter conditions. 
Each sensor and channel is listed for cross reference purposes to Drawing 1 of 
Appendix A. The data is based on collection done over the period in question. 

Graph 1 displays the apparent effectiveness of each unit for December and 
January. It should be noted that the apparent effectivesness is calculated by 
the computer over the period under all operating conditions including ice 
build up, loss of flow through snow ingestion on the fresh air side or very 
low operating volumes and back flow conditions resulting from high winds. 
Graphs 2 and 3 indicate the mean supply temperature to each unit by day for 
December and January respectively. As can be seen, the units indicate a 
supply temperature varied considerably after mid December when the units were 
run at either low velocity or were shut off until January 11th, where all 
units were operating through to the end of January, with the exception of the 
Air Changer and Life Breath units, which were stopped after January 25th. 
Both the Life Breath and Air Changer averaged the higher apparent 
effectiveness over the two months as compared to the Van-EE units. The Van-EE 
units had sidwall fresh air intakes versus the below soffit intakes of the Air 
Changer and Life Breath Units, which performed better from a snow ingestion 
point of view. The Van-EE unit in Unit B did not perform it's defrost cycle 
as well as in Unit D. 

Graph 1 also displays the mean relative humidities by unit for December and 
January. All units appeared to have low relative humidities during the 
January period with only Unit B displaying an average relative humidity of 30% 
in December. This unit was off for the latter part of December and the 
relative humidity reflects that fact. In all cases, the HRV's were able to 
maintain very low relative humidities even with the varying volume states of 
operation and the shutting off of the units. In conjunction with the unit 
operation were the icing up of the units on the exhaust sides below -20 
Degrees Celsius, and the problem of solid snow blockage of the fresh air 
filters and intake side of the system. Graphs 4 and 5 show the day by day 
relative humidity fluctuation by unit. It should be noted that each of these 
units at high volumes were capable at producing 0 . 8  air changes per hour at 
maximum setting and running continuously. 
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The units used for this experiment suffered the previous year from excess 
humidity levels and it is clear that the HRV's are capable of controlling such 
humidity levels in spite of the problems of frosting and snow ingestion. 

Energy Requirements 

The energy requirements of these units are based on watt hours per air change 
per degree. For the Iqaluit project, these values were interpolated from mean 
operating conditions of the units and extrapolated defrost cycles. Due to the 
fact that the operation was not coninuous, it was necessary to evaluate the 
data in this way. The Van-EE units were calculated to use 34 and 27 watt 
hours per air change per degree against the Life Breath, which appeared to use 
22 watt hours per air change per degree. 

To glimpse a compiled operation comparison of the units, we have included 
Graphs 6, 7, 8 and 9 for each of the units. The graphs have been deliberately 
split low /high for a comparison of operation under different outside air 
conditions. Recognize that this is a compiled chart and that the frequencies 
are not as rapid as those which occur in real time. For a real time view of 
such cycling, the Northern Ventilation Project Data Collection Report of 
Yellowknife should read. 

CONSTRUCTABLILITY 

All of the units involved in the Iqaluit project proved to be straightforward 
to install. Considering that a retrofit was required to accommodate the 
units, we see no problem in including such units technically in typical 
housing as constructed above grade in the Arctic. All installation were 
carried out by local forces, and there were no problems encountered in the 
retrofit. 

COST ANALYSIS 

The cost to install the air-to�air heat exchangers did not vary significantly 
from manufacturer to manufacturer. Considering the logistical components 
required to construct in Iqaluit, the installation price per unit was 
$2,300.00 based on typical trades prices one finds in Iqaluit. 

RELIABILITY 

Units performed reasonably up to -15 Degrees Celsius. At this point, the 
units spent more time in defrost cycles. 

During a two day blizzard whiteout in Iqaluit, the wall mounted intakes were 
blocked on the fresh air side of the exchanger. THese HR V's were not able to 
defrost themselves and were blocked three days after the storm (see photos of 
typical blockage) . The intakes for the units located on the under side of the 
building worked better and were not observed to have been fully blocked. 

- 11-



The reliability of the units in a whiteout environment where entrained snow is 
highly concentrated is a problem. 

MARKET ANALYSIS 

The final value of the air-to-air heat exchanger tested in the eastern Arctic 
with respect to marketability is not a simple one to answer. While it is 
apparent that the units kept the humidity low in each apartment, (regardless 
of the brand) the problem of blocked intakes is of concern. 

The HRV's did keep the environment acceptable in units that had a previously 
poor history of condensation. Considering the low level of maintenance in 
many communities, it is doubtful whether people would operate the units on the 
proper speeds using the proper adjustments for seasonal consideration. Such 
an approach requires enthusiasm and dedication. In addition, the frost and 
defrost cycle lowers the efficiency of the units at the lower temperatures 
encountered, although the units still managed to carry out the role of 
dehumidification for the unit (see Graphs 6 through 9). 

For problems in the eastern Arctic which relate to condensation and tight 
buildings, the unit HR V's have a marketability subject to further research on 
intakes which can act as self purging filters or particle separators. To 
demonstrate the wind blown snow considerations, we have included some 
photographs of Iqaluit. 

OTHER RELEVANT FINDINGS 

It was noted throughout the sampling period that the occupants of this 
particular four-plex continually opened their windows. This may have been a 
carry over from their previous year's experience with condensation. On the 
other hand, all tenants complainted at one point or another that the units 
were nosiy and drafty, and requested that they be shut off. In many cases we 
tried reducing volumes, but the correlation was not definitive between volumes 
and complaints. 

With the units shut down, there were no real short term differences in the 
relative humidity averages over time. This was somewhat puzzling and invites 
further investigation. The building and furnishigs have a certain capacitance 
to absorb moisture once the relative humidity has been forced low. 

One element identified (the open window syndrome) was no doublt a contributing 
factor, while other potential explanations come to mind: 

We investigated other projects where condensation occurred during the first 
year of construction and in subsequent years did not reoccur. Investigation 
revealted that the wood fram building components tended to dry and shrink 
somewaht thereby "lossening up" the structure for subsequent years. In such 
cases, there had been recommendations to install air-to-air heat exchanger 
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during that first living cycle. Whe this did not occur, the problem appears 
to have receded (from the occupants point of view). 

There may be a correlation between new construction, moist drywall mud, green 
lumber and tight building which results in high humidity in the first part of 
the lif c cycle. If the structure docs loosen up over time, then the required 
0 .3  to 0 .5 air changes may come about naturally. In the Arctic context, it 
appears that high wind chill factors, cold temperatures and stack effect 
contribute to increased air changes. As wll, the dryer climate may contribute 
over time to the loosening of the structure. 

In the case of units which have high condensation levels in winter, coupled 
with the higher humidities of southern summer, the structure may not be 
capable of drying out on its own. However, once the process has comenced in 
the winter season, it may be self starting from a natural cycle point of view. 
As the data shows for Iqaluit, there is no real difference in the humidity 
levels in the environment over time regardless of the flow rates or cycling of 
the heat exchanger, or whether the units are of� or on. 
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RECOMMENDATIONS AND CONCLUSIONS 

RECOMMENDATIONS 

I. It is recommended that a competent research agency address the problem of 
self cleaning partical separators for the intakes to air-to-air heat 
exchanger if they are to be used in an eastern Arctic environment. 

2. It is recommended that a season by season alternate study be carried out 
on the Iqaluit four-plex to assess the long term effects of mechanical 
HRV's versus infiltration in buildings as they age. Since Iqaluit is 
operational, it would be possible to continue that opera ti on for minor 
costs given that there are no equipment failures which would result in 
logistical trips to the site. 

3. It is recommended that research be done into the aging of wood dwellings 
from a tightness point of view. 

CONCLUSIONS 

It is concluded that all HR V"s currently manufactured and tested under this 
·project deteriorate in performance beyond -20 Degrees Celsius. 

It is concluded that work must be done on the fresh air intakes of HR V's to be 
used in the eastern Arctic to separate snow particles in a self cleaning 
fashion if the units are to be widely applied in a consumer market. 

It is concluded that HRV's in a high Arctic environment do reduce the levels 
of relative humidity in dwellings, regardless of the operational problems. 
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HoneYWell 

Humidity Sensor 
Humi�ity-Temperature Sensor 

APPLICATION 

The H7506A Is a capacitance type relative humldily space sensor 
for control and Indication or relatlve humidity In commercial 
or Industrial lnstallallons. 
The H7506A humidity sensor mounted In a duct sampling 
chamber 14002362-001 can be used for duct humldlly sensing, 
I.e. as high llmlt control. 
The H7508A Humidity-Temperature sensor combines a 
capacitance type relallve humidity sensor and a Balco 500 Ohm 
temperature sensor lor outside air sensing, both mounted In one 
case. The sensors are shielded by a perforated, wrap-around 
cover for maximum air clrculallon and protection from physical 
damage. 
These sensors must be used In conjunction with suitable 
electronic controllers (I.e. MlcronlK 100 or Excel), and automation 
systems. The temperature compensation feature, built Into the 
humidity sensors, maintains the sensor accuracy through the 
ambient temperature range. 

SPECIFICATIONS 

Power supply : 24 Volts � �g�: 50/60 Hz 

Power consumption : 400 mW 
Sensing element : Capacitance element 
Sensing range : 10 . . .  90% RH 

Output slgnal : 0 . . .  1 VI0 . . .  100% RH 
Sensitivity : 10 mV/% RH 

Accuracy : :!: 1 % RH 

Temperature coelllcient : < 0.2%/K 
Response time : < 3 min. 
Ambient temperature : o . . . 50" C  
Storage temperature : - 20 . . .  + BO"C 
Relative humidity : 5 . . . 95% RH 

Sensors are calibrated at 21 •c 

WIRING 

From sensor 
to • • •  

Type o f  wire I Leng lh max. 
up lo 1 00 m I up lo 1 50 m 

Controller Local standard 18 AWG 14 AWG 

ORDERING INFORMATION 

1) Space humidity sensor 
2) Duel humldlly sensor 

3) Outside air humidity·temperature 
sensor 

12/82 
R.F.T. 

H7506A 

H7506A 

+ 14002362-001 

H750BA 

1 

· Comfort Cohttol Systems 

H7506A/H7508A 

. ' . . . >: . s11.etlticatlons ·:." . . . .  
' . .  . .. 4 1 • ;· ' • • 

NOTE 

,A .. 
,1-: ..... :... . • 

� �t: 
. ... :. 'j·� 

. _. , . , . .  .. . , . .  •;(' . 
,..:1\� ·.ft s· · ; · .·· ... .���:! ::�):�: .. . :- :; ·.;� 

I . : : . . . . �, yi . , 11 I 
�� ' , .  ' ··· · 1 . �  ' 

• J • 

.. :� r .. · 
. . : ·  

H7506A 

l .
. 

I 'H 
f 

The relallve humidity sensors should not be used In an 
atmosphere containing ketones. 

M L F  1 1 .G.2. 

1-1 ...... v...,..11 740 El lesmere Road. Scarborouah . Ont•rio M 1 P  2V9. Offic•• •crot1 C.n•da. Form Number 95C-10274 
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SERIES 600 DIFFERENTIAL PRESSi 

' "  

-

jl 

SERIES 600 TRANSMITTER MODELS & RANb 

MODEL RANGES IN INCHES OF · 

NUMBER AS STOCKED MIN . R A N G E  I 
602-0 2· 0.25 0 0.20 
602·1 0- 0.50 0- 0.40 
602·2 0- 2.0 O· 1 . 1  

602·3 0- 5.0 O· 5.0 
602-4 0-1 5.0 0- 1 3.0 

RANGE IN PSI  
602·5 0·20 0·2.0 

Span can be adjusted lo any range between minimums 
and maximums listed above. 
How lo Order: Sec price l ist, B u l l di n  S-/l f1 

I 

I 

......_ , . ... -

.J mA Strain Gage Tr•n•mltter 

: 1 J le.  
- t�  '] 1HI 

nr I e lo 
er 1; voe 

•d 
' or,, l o r  c 
: ed  •I JO mA) 

:.: ohm• '.!1 1 5  
• ?i H� )  
: 7 ·;-0 ohms 11  JO 

\ i f ;• )  
.., ,\..:Tl �  "' 

, c,C 11 w:" 
r, J r c ltti:;i) 

, 1 11u l��  
\ lmln l 
1 1mu ) 

' i  Ol 

·d pnl"nl rom· 
: ! 1 �I nJ11y 
· h i •  

' f  N r l  l � m .3 1 P'  

PERFORMANCE AT 
ROOM TEMPERATURE 
ltr• 0.1,11· 
hft Sult S•••: 
Sl1llc llcct111Cy: 
S,H I Zt": 
11e,n11•llltr. 
lie sot..-. 

• lllA 
ti lllA 
• 1" S.,1111 
Mtuslllllr lo 0 OS� 
0 5, Sollll 
llll••lollllll 

STANDARD ACCESSORIES · 
- 5 n cable tssemblr , - Span and mo adlustlllllll IDOi 
- Mounllno hardwart •H Including 1cren "" 

washers plua lwo udl lllllinl *""" _. 
piOI plug1. 

- - - -, �. E INTERNAL VOLTAGE SUPPLY � A + 1 5 VDC . 

fl., 20 to 3 DC OR B } POWER INP�"l�AC>') ----t�H CURRENT SOlJRCJNG CONTROL 
I T ERMINAL 

· ·� D CURRENT SINKING CONTROL 
1 T ERMINAL •·20 mA LIMITED 

- - - - - AT 30 mA 

l-i �Jd 

I 1l A·101 muna1 neadou1 f Light emitting diode display reads 
I •  · required engineering units to 1 999 
� . 

current.loop input. Provides opera { to the Serles 600 'Transmitter. 

• - The A-701 Digital Readout prov ides loca l c 

l . 
of pressures monitored by the Ser ies  600 ' .  

· 1 etnndord unit is supplied to rend 0 - 1 00 .0  to i 
age or transmitter pressure range. H o w r' ·  

�• 
also be field adjusted to reed out i n  the rn , , ,  

.- ing units apecified for your appl i c a t i on v: : ·  
· 

· · 
decimal point locations U .999, 19 .99 ,  1 9 9 . �' 
22 VAC, 180 ma outpul ie prov ided fo r  o p r• r  

I- 600 Trnnsmitter, this  dev ice and the t rn n s r :  
complete digital pressure indicati ng sys t ,. 

I include automatic pol arity a n d  ove. r rn n 

h i gh LED digits, ± 0.5% accuracy, a n d  p : .  

\-
al l necessary hardwa re suppl ied . ( \ ] '  ' r. ; ·  
VAC ( ± 1 5%) l ine voltnge w i th nl l  P l , .  
made by means of a 30 pin edge con n c r f o 1  
A-701. Draws only 3.5 watt a n d  wei g h s ) 

' 
, . 

Jj- 4.251 r-1.67 
0 = = =  

= = =  
= = =  
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EDRA 5 Electronic Direct Reading Anemometer . 

Descrlpllon 
The EDRA 5 ls an electronic lnslrumenl 
which provides direcl readout ol air 
velocily. Models are available in eilher 
analogue lorm, equipped wilh a high 
qualify taul-band moving coil merer, or 
wilh digilal readoul (melric only) 
fealuring a low power consumption 
liquid cryslal display. 
The 100 mm (4 in) diameler rolaling 
11ane measuring head is supplied wilh 
a handle and exlension rods lor use 
where access is limiled. The instrument 
Is powered by rechargeable baneries 
bul can also be operated lrom the 
mains supply. 
lhe electronic output socket gives 
0-1 mA forced current on each velocily 
range. This lacilily may t?e used lor a 
11ariely or purpose� such as recorder­
driving. remole display via a duplicale 
readoul. alarm triggering or to iniliale Speclllcallon 
conlrol lunclions. 
EDRA 5 is buill info a subslanlial 
aluminium case wilh welded seams 
which provides storage space lor the 
accessories supplied with lhe 
lnstrurnr.nl A sort carrying case is 
also available. 

Applications 
The EDRA 5 is primarily designed lor 
measuremenl ol velocily el supply 
and exlracl grilles in air condilioning 
systems end is used lhroughoul lhc 
H & V induslry tor proporlional syslem 
balancing. II  is also suilable lor . 
permanent mooiloring and in !his 
applicalion lhe rechargeable ballory 
will aulomalicelly luncllon as a slandby 
power supply in lhe even! ol mains 
power failure. The �veloci1y model is 
parlic:ularly suilahle lor use i11 l11m11 
cuplJ<?ards end l:irninar flow c:il>incls. 

Operation 
Full operaling inslruclions are provided 
wilh each inslrument. 

Accuracy and Callbratlon 

P1r•meler 
Mcasurn>g flange 

l\rc•••·''-Y .11 2o·c 
a"d IOI J  mlo:tr 

l)p<J1a1111g 
En�ron'''""' 
(lndocalor Unill 

('lpcra1r11g 
E•t11r101ur1r.nt 
(Mr.a�111111q I lead) 

Power Supply 

Readout 

Recoidcr ourpul 

Slandard 
AccesSOfie& 

011hrt11�I 
AccesS01re1 

Over;ill Dimensions 

Tolar Wc•ghl wilh 
slandard accessoiies 

Edr• Flv• & Edr• Fin LV 
Edra 5 0 25· 5 mis (!>0· IOOO trrnunl 

3 5·25 mis ( 700 SO'IO ff/nrln) 
Edra 5LV: 0 25· 1 ml� 150·200 1111ni11) 

0 7 . 5 mis I I 50· IO!IO llt111l11J 

t:;stobrarC!d lo beller Iha" i nr, 1 SU 

(3,11t>111t>l•ic pressure 500 ml>iir lo 2 bar 
lempera1Ufe -10"C lo + SO'C 

l•arc•n�lric pressure 500 mbar lo 2 bar 
'"'"Pt'•�lure - l!rC 10 + 1o·c (shorl 
l'r"nds lo -J<r'C) 
l.1;ions llomiflal 1 10-240V/I ph;iscl 
50 liO I tz Power consumption appro• . 
3 w;ills Fuse raling. 3A 
O�llcry Rechargeable nlckel·cadmium 
lyp!! 15 hrs ope1alion pe1 charge 

laul·h•md movin�I melm 
1 mAFSD. Scale lh: 125mm 

O I n•A on each range 
I cwl 5k ohm madmum 

I M�•ns cable 
2 Sc1ew·ln handle lat he:id. 
3 Sr.I ol 5 e•l!msion rods ll'f 

"'""suoing head 5 • 16!1 """ long. 
4 r1ug lor recorder oulpul soc�el . 

I l\•trorsr:.hle shouldrrlnt'd 51r:•n 
2 1 1, .. ,,f1111dlc11101 t'wl'!nslon cebl111 

I.far lenglh 100 mclres 
3 An ;ingle swiv!'I br11tkef lor heed/ 

e•lension rod joint 
4 Ca•rying case 

220 mm x 130 mm x 210mm 

2 5 kg 

. . . 

Edr• Fin Dlgll•I 
0 25,3o m•s 
i.�;::�":h��":�\. 
"""'·"'artlr"IJ �adJ 
(;�hln�lrd In bflller 
fh,111 ! 1 5� FSO 
500 mbar lo 2 bar 
- S" lo + SO"C 

As Ed1a Five 

As Edra Five 

Llq•i•d cryslal <;llsplay 
Oioll l•elghl 17 7 mm 
up•lnle period 1ppro• 
I S s  

O· I ml\ load 511 ohm 
m3wimum 

As Edra Five 

II! Edie Fiv• 

As Edra Five 

As Edra five 

Normal 11ccuracy is shown in lhe liible. 
Wlmro hlghnr occurnr:·v is rr.q11irod, 
Ai1llow ollcr a ccrlilictlcnlihrnlion 
service lor individual inslrumcnts II is 
good prac:lic& to relurn the inslrument 
lo Airllow tor a calibralion check al · 
leasl once a year and also ii it has been 
accidenlally mishandled Airllow 
operate an instrument hire service lor 
Iha convenience ol U K. cuslomers 
having equipment repaired or ._ .,  ........... � .-.· • < Crf  ...... ........ *1c:.,......, ........ r1111 ......... �0"ICll't._._ ..... ... ..., .""""hll•�llWdl-P' .... 
r41calibrated. ;. 

� ..._.__ ... --....o..Pt--C� lf"•10)"11111 �� ..... 'f .... Mlill'"9Jlh14 ... ... 19'•rt119 .. . .... � . ........... 
CJt..-.t ?r-•_. ,. • ....,. .. ...... � w• .. ,,_,,..llllo •�*"-'4""'r.."" ,.,_., •• ._,._. u.,�.,.._.. -..,. • .,_. 
............... � .... .... . - .. �-.--- .. . ..... . � .... ...cJllric...-- ..... , ... .... .. 111 . ... ..... ....... .... _ .... 
.. .  -"lo ... � ... . 

&000f?l1@W 
AIRFLOW DEVELOPMENTS LIMITED 
Lanc;isler Road:-HighWyc��iie _ _ _  _ 

Buckinghamshire t IP I 2 JOP E ngl:md 
Telephone High Wycombe (04941 252521443821 
Telex 83288 

, .  · ·�··· � 
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ANALOG INPUTS 
Number of chamels 64 multilunction" /dillerential !Nole 1 1  
AID converter 1 2  bilillus-slgn. dual slope, integraling 
Conversion rate Typically: 1 0 channels per second Worst case: 7.5 
Musurable aignal types Volts - DC Resistance - o 

· 
Current - mA Frequency - Hz 
•any chennel, enr ord•, enw range, totellr 

eollwire Hlectebl• 

. ': All chAnnol!I fully di!le11mlim Single·endC!d be voLTAGE 
C�l typea 

. • 1 mo11sU1emonls made by connecllng channel Low 

:ihput mpedance 
Ranoe• lbullt·lnl 

_ Input to analog common. 
',· : &Ingle-ended: 5 MO, dlllerenlial: 10 MO 

Accurecy 

RESISTANCE 
Measurement mode 

Range• 

Accuracy 

be CURRENT 
Ranges (Note 2) 

Accuracy 

FREQUENCY 
Wavelorm Types 
Maa!?uremant method 

• ·Trigger-point 
flanges 
Resolution 

DIGIT AL INPUTS 
Number of Inputs 
Conditioning 
Logic "O" voltage 
Logic "1"  vollage 

G1ln Full·Sc1le Resolutlon 
1 :!: 4.096 V 1 .0 mV 

1 0  :t: 0.4096 V 0.1 m Y  
1 00  :!: 40.96 mV 1 0 1.V 
500 :!: 8.102 mV 2.0 ,.v 

: 0.1 ,.  + 2 digils 

: 3-wire for single channel measuremenlS 
•·wire using 2 channeli; 

: 0.3" + 2 digils 

: 0.5 '6  + 2 digits 

Full·Sc•I• 
200 II 

20000 0 
200000 0 

Full·Sc1te 
0 409 mA 
4.096 mA 

Resolutlon 
0 048 0 
•.8 0 

48 0 

Aesotutlon 
O.t pA 
t .0 11A 

: any shape, lnlernal amplicalion and squaring 
: pulse-period measured with binary counters Ind 

computer clock signal 
Zero-crossing detector 
DC to t 0000 Hz, 255 ranges. 1 6·bit counler 
4 ,.s per bit on 0.26 sec maximum period range 
(Note 3) 

t 6. TTL compalible 
lnlernal pull-up resislors 
-0.S to 0.8 V 
2.0 to s.o v 

DIRECTLY COMPATIBLE SENSORS 
. • Thermocouples, types E. T. J. K, R. S 

• IC lemperalure sensors (A0590, M T S I 02, LM3!lt I ,  LM1 35) 
• Displacement transducers 
• Pyranometers 
• Anemometers 
• Hall effect transducers 
• Thermistors 
• Pressure sensors 
• Humidily sensors 
• liquid flow meters 
• KWH meters 
• Liquid l1v1I semors 

COMPUTER INTERFACE 
Base unit : memory-rnappedldedicaled bus inlerlac:e with 

swilctrseleclable address 
Interface Cards : Optional computer inlerlai:;e cards available 

lor IBM PC. APPLE It • n1e. and Commodore 
PETIC64/C l 28. Card installs in any slot and con­
nects lo unit via inlerlace cable Multiple EMS units 
may be connecled 10 a single interlace card 

Serial Interface : Oplional RS-232C inlerlace card can be inslalled 
inlernal lo EMS unit for operation with most 
common compulers 

CPU Card : Oplional CPU card avail�blP. wilh on-boa•d Jlfogram 
EPROM. CMOS RAM. batlery-backed rca!-hme 
clock, serial interface port and buill-in QPf!raung 
system software lor stand-alone applicalions 

' 
.\ � 

SOFTWARE 
Oplional soltware packages are available for the IBM PC (MS-OOS). APPLE 
H + nre. Commodore 64/t 28/PET. and other computers. 

1:1 

Sophislication ranges lrom Level t aoltware, a complete library of Model 641 
subroulinft lo fulty automated, menu-driven dal1 acqulsilion PICkagel. 

GENERAL SPECIFICATIONS 
Power r'""*°ementa : 1 2·1 • VOC Input power 0 0.5A m1Xlmum 
Connection method : Screw terminals Included wllh base unit 
Opcraling temperahH IW!g8: S"C to 40°C 
Rrlntlve humidity : 8 to 80'111 
Storage ....,.ature : �30•c to 60°C 
Size · · : Heigh! t· 60mm 

. 
Base unil weight 

2.4 Inches 
: 3.5 kg 

Width 
450 mm 
1 7.7 Inches 

r, 'FfJfj/'fJ!f'!Jl!J!IJ!.ffiPWJll !' · 1 1 1 "'n1 • 

. .: .;fffj�(if;�ffi' '· ' ;1 ; j il1 1 i i'. ! : ] '  i\I\ ; 1· 

'. ih1{��;,�11fh1:!1/1:r/Ji{i i}!1 ; i : I  j i : I : \ i \\: \\r:,\. · � 
I · //,'t_.(I ;J 1/-fJit l ;// · i, t l ; ! ' ' " ' ' \1 J 
: :;,i. :,','fll ' . :.1 1 ! 1 

I • • I  • jt o • 

Notes 

Depth 
365 mm 
1 U lnchn 

I .  When thermocouples are measured. one of the 32 analog channels II 
used by the system for software auto-zeroing and cold junction 
compensation. 

· 

2. Higher cu"enls (e.g. 4 . . 20 mAI are measured using precision lhunll 91d 
the OCV function 

3. Specification• based on 1 MHz clock frequency. 

111'-' PC " ,  ._otid ildOiiiiiliOlliiC .... l ....... lliiinih Midlriii�..,__., . .  
'PO'"''f"•d --
Al'l'LE " 1 1-"od ._. ol """'° C""""""' '"" 
�• I'll - � • •• •• 1ogoot0fodh---. o1 � • - - IM  

�c<u1- ...,..a 10 dw'90 - noll<e 

MMIUf ACTUA!'O BV 
SCIE METRIC INSTRUMENTS INC 
P 0 BOX 1 048 MANOTICK, ONTARIO, CANADA, KOA 2NO 
(6 t 31 692-3506 

. .  



HARDVVARE PRODUCTS 
FOR D�TA ACQUISITION . .  
AND CONTROL 

S C I E M ETR I C  
INSTRUMENTS 
,..-:-·, . '. - : .-. - -- . . . - .  

' IBM PC " INTERFACE : SERIES 801 
. ·- - -�·-. . ... :.· .:....­. 

. . 

Inter face card for connecting up to four (4 )  model 808 2A' s or up to s i x teen ( 16>  POC 848 ' s  C o r  combina tions) to the IBM PC 
or compatible computers . Multiple uni�s 
connected to the interface card v ia 
daisy-chai ned caple .  

* u ses any full length PC slot 
* switches select memory vs . port address 

and location 
� S ingl e  slot supports mul tiple units 
* Complete documentation included 
* 2 m connecting cable i ncluded 

• Trademark of IBM Ltd . 

-----

- · ·  I . • - • · ·.-·. · .  -

COM.MODORE PET� 
•• INTERFACE : SERIES 601 . .. 

. Interface for connecting mul t i ple 8082A' s 
and PDC 848 ' s  to Cornnodore PET ser ies com­
puters . cable attaches between PET menory 
expansion port and �08 2AIPC:X: . Mul t i ple 
uni ts connected via da i sy-chai ned cabl e .  

* PET series 200 11 4Ql6 , 4032 1 8032 1 etc .  
* Swi tch selectab e address via 808�A 

i nternal swi tches 
* Number of units l �mited only by free 

PET memory · 

* Complete aocumentation included 

•. 

••• Tradenark of Comnodore Business 
Machi nes Ltd 

INTE R FACES 

APPLE"" INTERFACE : SERIES 70 1 8  
Inter face card for connect i ng up to e ight 
( 8 ) ·  model 8082A ' s or up to tni rty- two ( 32 )  
POC 8 48 ' s  ( or combinat ions} t o  APPLE com­
pat ible computers .  Mul t i ple un i ts con­
ne9ted �o the inter face card via 
da 1sy-cha1ned cabl e .  

* APPLE I I ,  I I+ ,  I le ,  compatibles 
* Uses any APPLE slot 
* Swi tch selectable card address 
* S ingle slot suppor ts mu l t i ple uni ts 
* Complete documen ta t ion incl uded 
* 2 m connecti ng cable i ncluded 

•• Trademark of Apple Computers , Inc .  

SCIEMETRIC INSTRUMENTS P.O. BOX 1048, MANOTICK, ONTARIO, CANADA KOA 2NO (6 1 3) 692-3507 

Da t a  Shee t D S- 0 0 2  9 1 /8 5 
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Sol id State Te1nperature Sensor 
AD590 Series · 

· 

�inear 1 Micrpamp per Kelvin Output (- z 7 3) 

. , . . ,. • . • 
. 

... . .,- . .. . � . • !. _ / " . . , � . . . . 

:'·:·:-)«'';;•-;; : '- . : - . 

-

, _  

. ...... - . - - · ·'· ,, /:� . 
" .• .  ' - ·  � 

.(\'J;4�':,:}�· l,11 i '· ,,_ - . ' :' -' : · - ,< :\ . - ; - - :1.·· _,: }, .. . . . : . ,,,.,,.,,..-� 1 · ,. · 

. ,"fl .'"· ·· ·f'ot'l ' . '! . . .. .
.

. . \ ;',: . . ..: �·
· ·" · /.· · · · . . • •  · · .,,,...-...,,,,. 

· - ·
' · . . · . · · · . . . . - · . . 

� :.fr '.�1'51:1'"',f< • ,. . . ... � , ' · . '. � .• 
, · . 

(' / ' - , -_ ,r' . Z 
· -

.; · .... : . · ·· ·· · - - ' -- · -
.. ·' 

•. ./- --. · · • . . 
. 

. .. - " 

. ... ��"/)i:..ur�· .. '\: ·\-�- ' _.. 

- " · · � : ., .'' "' ._ ._ , ��· \ . " *·· .• : . '· 

, '" , t . • . . . .. 
. . 

. • I ''/_�� , • " ' .. �' 
., , ,.  

.. • '• .._ • I ... • ,.,.,. • • ' �- -

o' 
-· . . . • o 

•. ' • 

' • ' 

. . . , .. ,·:· ,,._.' . . . . " - • . . . . . . -. • . •- .r· . · . 
. 

,, . ' " " . . ' . . 
· '· . ·.• . " - " ., . . . . . ·. ' ' . . . . . . • .. . ..,,, . . • ·' . i - . . • 

' . • 

.:.�t.�'J\� . : . :: :: . ..:: . . �-. : ·:_: : . ·�· .;·· • .,..:-:-/.),"; C'"""' :' : . . • §- 'f � : . . .. f .... . ' • ··. ... . ..,r: -- . . .:
·
.
: . ... . 

'·'!' '-' · ' , .I .' ;:,: :·, : • .'. ,.-. , . .-· ·', ' • ', • •, • • ,-,-. : .. • · • • , : ,, : : •c- I • ', I ' " • ._r ' ·. , ,"0;�\ , ·  • • 

. . . · . " . . ·' -
. . . . . , ... . . . . . . ,· . " . . - . . . , .- " . . 

. . ... ... . . .... . . � . · .... .. .. < . · '--- · - . . .. . . .• . .. .. . . . - . · • · · - · - . 1 - · . . . • . :  . . /;. . . .. . . .. . . . · 
._

,
. 

. " · ''"' " '·;._ '· 
,, , ..... . . . . .. _. ·.·. , . .' . ., . • , •·. .. ' " . • . •· - . .• • · ··•· " . ; . . .', . _ , . f ' : . . . . . . . · . 

' .,,,_., ,:>i '·"' ""f'f >'. ,,, .'>" , . , ,,,, .-;_.. . . -.· ·  ·. ": . . : -. . ·:,.JH , ,,. J· I ,. " ' ' · 1· . ·�· !" . . : . : · . . . . . 

·' J ' ". " >"'·"·' ··· �-•.. � µ-: . . ,_.. , . -· · · . ,. , " • ..- , · ·. · .-· ·· . " . . "· .' . • , - ,-· I . . . . . 
.. .· ' , .. . . . . . . .. . . 

: .. ·, J :,·, �li· · ���if,.:,>e._.,;.<«> < •:�· ;, ; ;'.' ; ,.�, .. . . ... :'. , .;;• ' •v/ �: ' '., :' , . , . � . ' .,, . . .
.

. • - ' . ' . ._, . . 

. :
'
,
·\\.. � �h' 11!',;·J·'�;;, ;, .. ,.,¥, ... . .. . , .. -,i·,'l""·' " •" .._,__. " . , . . . . .... :; .. , , - -.··: . " .. ' ,._ •,·· " : .; ' .... . . /-· . . , . ; . 

. 
. 

' . . . . .  ,_.. - ' . _ ,- · '·" , . . .. . ... . . " ' . • .- •• • • .. . . . " !.·. .. " ' ·.. . • •  . .-
• , ' "'" .. " • ··• - - . • • • • 

·�•( , ·,··�· · #" . ""·��· ·: [ . ·. -, . -�, . . ,': ,,·;, · " ,;'11';._\�:U"'"' ' ·t · · .._ ,.1;,f··� ·J.. '•i-:.�•, :·£.� r"t . · "'.--� ·f./.'�• 
• ·; ." : • . ... . - · · . . - · . . • 

•• • • • ,<- , ,.. . .. . . • . • •. • • .  " • - , . .. ' -�... • •
. ' ,, ... ... ' ' 

• • • 
. 

,_. 
-

•. ' •
. , • . 

., .� ,�:'\.' · .. t �r : " � 'i "\ ·'-"' . • (\·, ·, . �. <· :•' • · '..:''�' '" ' ' t' �1'1'.:'' .- •,,.· . . � · , ,..·, ; " ' ' <: • :!·. -�.....- :· ; t ·· • · •1 • . ; ... . ,, . /lit , •, ·•; , . ' � '.· · · · · 

" . ' . ., . .. . .,. . . . . . . .. .. . . " . . . . . •'•" . . . . "' .. ' ' . . . ' '
. . . . . . .. . ' . 

i."�"�)��l1��.(.,.;.1 .:.N:..; .. �· -�:.\· ':;.· "":1:;�·�!tM�..-·� f·"'.:.'· t''· l" r.."'°" .: · �-.. � -:��·1· 
:- · /:· ,·� . " ). .;..,, ' �

h· ,. ) ·: : .::-·· . . ·•'}: :" : . . , 

• • , •.• ,. l' "" ...... . ' " ..... . . , .... .,. « . .. . . ., , ., '" - j". . . • p • • •• . . . . . " . • • . • 

,7\ :;.•tVl· . • il,·::.�1:i, ... �A ... ,i.;.. c·\ '. ,.,.,.";cl(iJ�·.'.i·,,.""':.1.'�:· �.t.,,, .� .�··.: .• : · .. -... � 1 'J. ·- � · . :. · • • • . ;. . · 
'. .. , · . . · : � 1 1<:· ·!""'° .. ;�.,: · · • 

.. .. •::• ., . .. " .. .... . '" "· ' . . .. ... ..  .. . . · . " . . ' . " . " ' . . . - . 
. ' . . . ' .. ' .. .. · . . . . . . 

·. , . . �t.• • 1-� \��..: ... f�_t;,.1··� ·,.,.,,� .. '\,���<i:t·.:'!t�'t.'• 1·,-,'•· ·: �.:'. !. ·� ,..��� •. �-�·(. !.�. :· ·. · '\:"· . , . .. .::-.:: · . �t .�/,·.:-:.:·;x� ··! · • 1"·t.: i , · 1:1.'1 .:/ ·< . · 

.... " . . . . . "" . . . . .. . , . • . ' . . . " . . . . . ... . . . . .  . . . . . . . ' " · · " . . ' . ' ' ' . . . 

..... Jt .,..J��� = � .. ,J'.;l�--·1�W·!-:'A�.:/• . . • t, · •·. · •">''"" ' " '::..�· •' I �;:.:.:..t� . I ·'· � :�;.-t , . . ! :.:;· ., -�.·�t"�'h: : ·"·�:· 1.f : ·� · -::;• '• .; . . . 

. .. . · '· : • . .'f•I� .---... (?i ::-:{j�:,1:�.��-:� ��-'l�r��; .... ; ;. . ; ,�· ... ;,;;:, :.·· · : I: :' 
. : ,.� ·�f{,:' ;"�:H>::;,r ��,� ·.1 :i! . • : :> 

. . • .. . .. . . , ·"' ·" ' .... , )' ,, , . .. .. , .. ' "'" .. . . � !:.'· . . ... ,·' . ' ·· · . ' " . ' · 

· ·• �\·�· 1i:-..��s:-;; /:Y.' :1.. :-,;'.·/,,. "/ ·t �;t• . "I} •" j.,-!t i.-'' " · �J \;c:-. '"" · .J ' ' · • = :. · : .. • 

. ·-'·" ' . . . . . ,.; ..._., . .'. ';; " �-, ·' 't'l'" <·.·�._ .. , .. ,, .-.�.. ' ::: •. 

., . "�.o\ ·I , ,1· 1 · .' , , :' ·f,'·� · �'·.�':lf .;f' , ' . . , .. l •,"I ' . 

. . ·.' . �: �.t'• �-,' ·'. � .p�� : " . . · ·" .' ,,. ., .'. ... ; 
• . 't t ,, ..,, .,� • • 1 ·.�/ !".�: �: .. :· ... : . . . . 

''" •11 !> •II 

AO�I :t· _ 1 
� " ' I 
, !..L...1-- IDO nM"C 

I ... 

f l . t 

i 
I 

: , , ,. . • i 

�), . . . 
t ' • r . l i �tl � · ' I 

• . . l 
I . 
j I . 
I' . 

• , 1 ! : .,, i . 
( . 

. i · 
;!!'. 1 i: I . . ; 

I I • t � I ;. 

"! 

VI • llJO ITN#"C Vt • 1 rmlrK t' B&Dll 
A0590 

Fig. t Basic Operation Citcuit Fig. 2 Simple Amplified Circuit 

• Linear Current Output 
• Broad Range - 55 to 150°C 
• No llnearizalion Circuitry 

Required 
• Versatile and Economical 
• Fast Response 

The A0590 is a small temperature 
transducer that converts a 
temperature input into a proportional 
current output. 
The advancP.d technology in the 
AD590 is especially suited for 
special temperature measurement 
and control applicalions between 
-55 and 1so0c when solid state 

reliability, linearity and accuracy are 
required. The AD590 can be used to 
determine minimum, average, and 
di!feren!ia! temperatures. in addition 
to being used for thermocouple cold 
junction compensation c:ind 
temperature conlrol applications. 
The size and responsiveness ol the 
A0590 make it perfect for uses 
where size is a consideration; such 
as on PC boards or heat sinks. 
Just power up-and measure lhe 
absol ute temperalllre (Kelvin) .  No · 

l lneal i7.al ion, nm plilication or cold 
junction compensation Is required 
( fig .. 1 ) .  10 convert  reading to °C, 
subtract 273. 1 5. 

AD590 Applications 
P' Ideal for Fast Respo. 

Surface Measureme 
P' Sensors ior Coniroil 

and Meters 
P' Use In Custom Made 

Probes 
P' Use on PC Boards fl 

Accurate Measurem 

PRICED AS LOW AS $450 
EACH 



SHdV��OJ.OHd -::> XION3ddV 









SNOIJ. VJl::HJ .. 3dS NOJ.LJnll.LSNOJ -a XIQN3ddV 

. .. ... . . . . ............. •,.• ...... • 







L 
L 
L 
L 
L 
r 
l 
t 
l 
I 
I 
-t 
I 
r 
I 
I 
I 
I 
I 

Ou r F i l e :  86 - 1 3 1  

October 3 1 , 1 986 

FERGUSOr\J 
S I M E K 
CLARK 
ENGINEERS & ARCHITECTS 

NWT Hous i ng Corporat i on 
Yel l owkn i fe D i stri ct Offi ce 
P . O .  Box 2732 

4�.110 - !>  '"' SIA(f:T P O  fl'J X  '77' 
Vlll'J\VKtlll E NWT �IA - :11'� 
140:11 '1�- �8/ll l E l [ X  03•-•5619 

Yel l owkn i fe ,  N . W . T .  
XIA 2Rl 

A t t :  Ra lph Me ikle  

D e a r  Ral ph : 

Re : Northern Vent i l ati on Study Dupl ex Hous i ng Latham I s l and , Un i ts A , B , C  & D 

Pl ease process a Contempl ated Change Order for the fol l ow i ng ch anges to the ori g i n al 
contrac t . 

Quotes are t o  be subm i tted wi th a mater i al l abour and fre i g ht brea kdown i ncl ud i n� 
number o f  man hours , room and board i f  appl i c abl e ,  and subtrade s ori g i nal 
spec i f i cat i on gu i dl i nes shal l g overn . 

A .  

A .  

B .  

c .  

D .  

E .  

ITEM # 1  

Extra pass i ve vent i l a t i on p i p i ng i n stal l at i on Un i t  C .  

Prov i de and i n stal l a l l nece s s ary p i p i ng ,  g r i l l e s ,  i n sul at i on and sheet metal 
for a compl ete sys tem a s  per s ketches SKM # 8 , 9 , 1 0  & 1 1 .  

I TEM 12 

I n s t al l ext ra (Ai r ch anger) h e at recovery u n i t  as a compl ete funct i on i ng systerr 
The a i r changer un i t  o n l y  i s  suppl i ed by Ferguson , S i mek,  Cl ark Ltd . Th i s  
s h a l l be i n stal l ed i n  Hous i ng Un i t  D .  

Contractor t o  p i c k un i t  u p  a t  truc k i ng depot upon arri val  and as sume 
res pons 1 b i l i ty fo_r handl i ng and s to rag e .  

Prov i de and i n s t al l a l l rel ated duc t i ng ,  g r i l l e s ,  control s and wi r i ng requ i red 
for . compl ete sy stem operat i on .  

C u t  a nd o r  frame hol e s  a s  requ i red to al l ow for d uct rou t i ng and securi ng . 

I n s u l ate al l duct i ng from exter i o r to un i t  and 6 '  down s t ream wherever 
pract i cal w i th 2 "  �apour seal  i n s u l at i on mak i ng good a l l j o i nts . 

Prov i d e and i n stal l wi r i ng to 1 20V dupl ex recep t i cal  u s i ng an i nd i v i dual 15  

amp c i rcu i t  from ma i n  powe r panel  and c l early mark panel  i n  type wri tten 
l et ters . Al s o  suppl y from s eparate c i rcu i t  24 vol t remote contro l  for t i mers 
a nd switches . To contro l  h i g h s peed . 
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I n s tal l u s i ng t h e  s ame p e rameters a s  i tem #2 a Nutech and Kantherm heat 
recov�ry u n i t al so suppl i ed by Ferguson , S i me k ,  Cl ark.  

I tems No . 2 . A , . B , . C , . D ,  and  . E  s h a l l al so i mply for  i n stal l i ng these uni t s  i n  
hous i ng un i t  A and D .  · Kantherm - i n s tal l ed i n  Un i t  A .  Nutech i nstal l ed i n  Uni t  
B .  

Fol l ow i ng i s  a s p ec i f i cat i on g u i dl i ne for a l l equ i pment and/or components requi red 
for I tems 2 and 3 :  

1 . 1  Fl ex Duct 

1 . 2  Out s i de Vent Hood s 

1 . 3  24V W i re 

1 . 4  Exh aust Gri l l e s 

1 . 5  Suppl y Gri l l es 

1 . 6  I n sul a t i on 

1 . 7  Crank T i mers 

1 . 8 Note 

1 . 9  Draw i n g s  

Yours t rul y ,  

FERGUSONy- S lry::K > �K 
rB�d�/J ' 

Bern i e  Feodoroff 

. 1  6 "  d i a  i n sul ated for col d end and warm end duct i ng .  
Catal ogue # 1 FD625 • 

• 1 6 "  d i a  c/w fre sh a i r f i l ters . Catal ogue # OVH6 . 
Pro v i de four extra f i l ters for e ach system • 

• I Catal ogue # V l 33 . Cl a s s  I I  24V doorbel l wi re .  

. 1  Swi ng up exhaust g r i l l e  face c/w GFM4 fi l ters 45 -
7 5  CFM a i r  fl ow . Prov i de s i x  extra f i l ters for 
e ach sys tem . 

. 1  Prov i de 12 x 8 vert i cal bar doubl e defl ect i on 
g ri l l e s equal  to Ti tus • 

. 1 I "  t h i c k  fl ex wrap compl e t e  RFK med i um fo i l  wrap 
vapour barr i e r .  Use contact ·cement . or equal on 
a l l j o i n t s  and tape overl app i ng mi n of 2 "  • 

• 1 Prov i de three remote 3 0  m i n  swi tch t i mers i n  e ach 
un i t  l oca t i on to be determ i ned on s i te .  One for 
k i tchen , bathroom and l aundry .  Catal ogue # CT30 . 
Al l ow fo r 1 0  total swi tches . 

• 1 Catal ogu e  numbers were t aken from the Ai r Changer 
catal ogue . Al l components s p ec i fi ed are ava i l abl e 
l ocal l y  t h rough Bart l e & G i bson . 

Other components may be used i f  of equal or better 
qual i ty .  

S i x  cop i e s of shop draw i ngs o f  a l l components must 
be p rov i ded . 

· 

. I  Shop draw i ng o f  h e at recov e ry u n i t s  are i ncl uded i n  
t h i s  CCO fo r i n format i on only . 




