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ENERGY EVALUATION OF THE WESTMARK HOTEL IN WHITEHORSE, YUKON 

Energy assessment of a 188 room hotel included an examination of all interior spaces and 
mecharucal systems and infrared survey of a sampling of building envelope interior surfaces. 
Investigation of energy use related to the building shell, heating, domestic hot water use, lighting 
and ventilation was performed. This report covers all aspects of energy use and improvement 
options for the owner' s consideration in reducing overall hotel operating costs. The options 
considered within this report represent a preliminary analysis of the total potential for energy 
savings. More specific investigation may be necessary and should be undertaken prior to 
application of efficiency measures to validate their full potential. 

The building is was built over a number of years beginning in the early to mid- 1970s and consists 
of modular units stacked one upon another to result in three, three story wings of rooms, lobby, 
restaurant, kitchen, conference rooms and public areas. The building structure is suitable for long 
term use and I estimate the future life of the building to be at least thirty years if modified as 
outlined and maintained appropriately. Numerous renovations have been recently undertaken and 
additions constructed to improve the dining, lobby and reception areas. Even though these 
modifications were recently applied the hotel has suffered several expensive maintenance failures 
in the past year resulting in an expense of approximately forty thousand dollars. No business can 
afford to experience such frequent and costly occurrences in addition to elevated energy and 
resource use. 

Damage associated with broken pipes and subsequent flooding would not have occurred had the 
following building envelope and mechanical system retrofit options been in place. Such offsetting 
repair costs and the ability to avoid similar future occurrences present additional incentive for their 
implementation beyond simple justification through life-cycle costing and common return on 
investment accounting practices. 

This report is not intended to be the final word on appJication of energy options to the Westmark 
hotel structure but serves as a guide to selection of a responsible project that includes treating the 
'building as a system '. This is to say that changing one system at one end of the building affects 
areas at the opposite end. Example: by adding insulation and tightening the envelope we reduce 
heat loss but cause the heating systems to become greatly oversized. Oversized boilers have short 
burner run time cycles and are inefficient. To change one part of the building system means that 
we need to modify the other. 
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Problems attributed to the building envelope were identified through interviews with maintenance 
personnel, the building engineer and through use of infrared imaging and depressurization 
equipment Of significant note was the discovery of air leakage corridors between each of the 
building modules. It is common to provide such a 'shim space' in construction of modular 
buildings. This space provides room for proper alignment of modules so as to create a straight and 
true building. Individual shim spaces vary in size due to differences in module to module 
dimensions and placement but they occur throughout the structure, under, between and over each 
separate module except for the upper most floors . These shim spaces create a perfect conveyance 
or plenum for air to move around, through and between modules from any pressure driven flow. 
The majority of the structure consists of three floors and we suspect the stack effect during a 
winter heating season is sufficient to move great volumes of air through the building to the outside. 

Using a blower door to depressurize the interiors of a sampling of rooms allowed visualization of 
air leakage entry areas and insulation effectiveness with a FUR DS digital infrared scanning 
camera. Our sampling was large enough to validate that similar construction practices were 
utilized in manufacturing modules for all three wings. The infrared images are included with this 
report and serve to illustrate the need for retrofit application of thermal and air tightness 
improvements. Efficiency options listed herein will assist to minimize maintenance costs, greatly 
reduce space and water heating expense, lengthen the useful life of the building and improve and 
extend the profit picture for the owners. While some of these energy efficient options are 
expensive most are of a low cost to implement and will greatly improve hotel maintenance staff's 
operational effectiveness. 

FOUNDATION: 
Three types of foundations are used in the hotel . These are basement, slab on grade and crawspace 
foundations. Two wings, the Travel and Office wings, are fully supported over a crawlspace in 
addition to the entry, and restaurant dining and lounge areas. The Travel wing also has a portion 
of slab on grade equal to approximately eight rooms in size and the kitchen is also on a concrete 
slab. The only part of the hotel where a basement is present is the space below the large ballroom. 
Boiler room one, laundry, maintenance workshop and storage is located in the basement area along 
with the elevator room and other smaller offices. The third wing, referred to here as the Ballroom 
Wing, consists of two floors above the ballroom containing thirty-four rooms. 

Crawlspace walls are insulated with one and one-half inch thick expanded polystyrene insulation 
providing an R-7.5 . However, many of the sheets of insulation were missing or had fallen off onto 
the floor (gravel with no vapor barrier). This creates a situation where the computer model is 
actually predicting a lower efficiency gain than the 'real life' instance would. Savings and 
increased protection to mechanical systems by adding insulation to the crawlspace are enough to 
warrant implementation. I simulated this enhancement by installing an additional R-1 Oto the 
walls and perimeter of the foundation on top of the soil resulting in a solid R-17 wall and R-l O 
perimeter. The effect of the HOT2000 crawlspace enhancement is combined mth additional wall 
insulation and the associated air tightness improvement coming from a properly installed exterior 
wall retrofit. Breaking out crawlspace energy efficiency advantage is possible but unnecessary 
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since to leave the building as it exists makes no sense at all for threat of more broken pipes, freeze­
ups etc., therefore, the adctitional insulation is assumed to be installed. 

In modeling energy use using the HOT2000 computer program I configured the total floor areas of 
the Office and Travel wings as having a crawlspace with the Ballroom wing being slab on grade. 
While this is not fully accurate, the representative savings in wall energy use are and the 
foundation model supports relative efficiency gains from addressing crawlspace improvements. 
Slab foundations are difficult to enhance thermally as only perimeter insulation can be installed 
once the slab is in place. 

WALLS: 
We located numerous anomalies throughout the building on interior imbedded walls where outside 
air was found to be entering into the building. Some locations were measured to be as much as 
twenty feet away from exterior walls. In fact, so frequent are these leakage areas that any attempt 
to seal them individual1y, one-by-one, was rapidly discarded due to reasons of inaccessibility. It is 
my opinion that only by application of a continuous exterior located continuous air barrier could 
one expect appropriate results in leakage area reduction. Should an exterior retrofit be undertaken 
the minimum R-value attached to the exterior is required to be either impermeable to water vapor 
transmission, or twice the R-value of the insulated portion on the warm side of the new air vapor 
barrier. Since we found between R-0 to R-7.5 installed in existing 2x4 walls an exterior retrofit of 
R-15 would meet this requirement Because R-21 high density fiberglass batts are readily 
available for six inch framing I configured the Hot2000 retrofit model to provide R-28.5 composite 
wall insulation. (see Hot2000 for more detail) 

During evaluation of a portion of the hotel undergoing renovations I observed numerous thermal 
deficiencies. Within the exterior wall construction in rooms 366 and 288, I noted good structural 
integrity but insufficient thermal quality, especially in consideration of the Whitehorse climate 
location. Exterior walls of this wing contain only three inches of poorly instalJed fiberglass bat 
insulation (estimate R-7.5) except where modules meet. In these joint locations I found one and 
one-half inches of fiberglass, sometimes, and nothing in other areas. I was unable to find any 
consistent application of exterior wall thermal insulation in the wing where renovation was being 
performed indicating a wonderful opportunity for energy savings. 

Numerous thermograms were taken of the hotel walls and some of ceilings. These are included in 
the section titled Thermograms at the back of this report. Additional thermograms including 
control images are on file with Arctic Technical Services. 

Hot2000 version 6.02 was used to provide a good understanding of potential wall retrofit savings. 
Since Hot2000 has area size input limitations I had to derive a method of modeling the structures 
and then multiplying portions of the results in order to create an acceptably accurate model for the 
three story wings. In so doing I used only the three wings containing hotel rooms in my analysis. 
The Office Wing was modeled with a crawlspace foundation and one floor, as was the Travel 
Wing. The Ballroom Wing was modeled as being one floor slab on grade. There are two each 
Hot2000 runs for each wing with a spread sheet anaJysis of the results. I assumed an R-30 for the 
roof as that would be a minimum acceptable level for a commercial building in Whitehorse. 
Further investigation to detennine the composition of the existing roofs would be nice, and it 
would provide for more complete economic modeling. 
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Factors used in multiplying these single floor models to bring them up to three story models were 
taken from the respective Hot2000 printouts. I used the percentage of heat loss values for walls to 
create the additional two stories. Simply by taking this percentage times two (to represent two 
additional floors) I was able to closely model the buildings as if they contained three floors instead 
of one. Additional windows in these two floors were not considered as we only wished to view 
potential effects of modifying the 'net' wall area. Using the percentage heat loss instead of area 
calculations as a multiplier accomplished this quite satisfactorily. 

In addition to output tables being affected by wall inputs, crawlspace wall , perimeter floor 
insulation and air tightness values were also changed to reflect the following criteria: Crawlspace 
inputs were described in the Foundation section. Air tightness was modeled to realistically portray 
the advantage provided by applying a continuous exterior air barrier. Therefore, the retrofit model 
building tightness was input as being 'Energy tight' instead of 'Average' as was input into the 
existing model. This is easily doable with such large rectangular structures, especially when 
working from the outside. 

Program manipulation is a small ' broad brush' that was necessary in order to use a sophisticated 
program that has area input restrictions to large buildings. The size of the hotel is such that minor 
errors in calculating heat loss are of little consequence to the overall energy picture. Roof and 
foundation heat loss inputs were unchanged making it unnecessary to perform further program 
manipulation. (see the Excel spreadsheet titled Building Wa11 and Crawlspace Analysis for more 
information) 

WINDOWS: 
Most hotel windows had been replaced in recent years with pvc framed double pane units. While 
improving performance over the original windows these units do not reflect the optimum in energy 
retention. In addition, all new windows observed during my evaluation were found to be missing 
insulation between the window frame and rough opening. This lack of insulation was 
unacceptable to the hotel manager and the window manufacturer resulting in all installations in the 
latest wing to be retrofitted by the installing contractor. I recommend doing the same with a1l 
windows in the building, whether recent additions or old, as this feature is very necessary in order 
to provide for a well insulated installation. 

NOTE: 
In review of the expense incurred with replacing windows it is advisable to always pay the extra 
cost for enhanced glazing such as low emissivity coatings and gas filling. The increased 
incremental cost for the enhanced glazing is such a small percentage of the total cost that the 
improved resistance to heat loss is rapidly amortized. In addition to providing a higher insulating 
quality with high performance products it is recommended that glazing which blocks a majority of 
solar transmission be used on South and West facing walls to minimize the occurrence of 
overheating. 
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Time did not allow for a thorough evaluation of aII building roof areas, however, areas observed 
did not include insulation R-value sufficient for the climate area. I modeled all Wing examples at 
R-30 to keep a constant vaJue that would not affect the wall retrofit calculation. The state of 
Alaska requires a minimum thermal value of R-38 for roofs throughout the state. In addition, R-50 
to R-60 are fairly common. Unfortunately, I am unfamiliar VI-1th Canadian minimums or local 
Whitehorse common practice. 

All roofs of the hotel appear to be of the 'hot' variety. This term is used to describe any roof 
insulated in such a fashion as to allow the insulation material to contact the underside of the 
exterior surface without any ventilated air space between. Such a roof typically consists of rigid 
foam insulation directly above the roof exterior surface and covered by a durable weather barrier. 
This weather barrier, as in the case of the Hotel, might consist of a layering of asphalt impregnated 
' tar ' paper of various weights having a top surface of graveled tar, 'hot-mopped' over the felt to 
provide weather tight protection for the insulating materials. 

Flat roofs in arctic climates where there is an annual accumulation of snow are prone to leaking, 
creating a need for periodic reconditioning or rebuilding of the exterior surface. Installation of 
additional insulation should be considered when the roofs are in need of reconditioning next. 
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On January 7, 2000, a detailed lighting audit was performed by Stan Wieczorek of MACK 
Electrical Sales in Sherwood Park Alberta. The audit Project Summary calculates that with a total 
cost of $24,755 in bulbs that the simple payback would be 6.6 months providing a first year 
savings of $20,043. This provides a return on investment of 51.8% in the first year and 
subsequent annual savings estimated at $44,798. Some of these savings are from a reduction in 
cooling load during hot Whitehorse summers. This reduction is cooling is possible as the retrofit 
lamps operate at significantly lower temperatures. 

Additionally, there are significant labor savings resulting from installation of compact fluorescent 
lamps since they typically outlast common incandescent bulbs ten-to-one. The maintenance labor 
savings estimate was calculated in the MACK analysis to be at 572 hour each year. Labor savings 
from not having to replace an estimated 1670 lamps several times each year must be considered 
attractive to any building owner plus the increased safety margins for guests and maintenance 
personnel. This effectively frees up one maintenance position for three and one half months! 

Simple analysis of exit signs being modified from an existing 30 watts down to a retrofit of 1.5 
watts is also economically favorable. Savings from re-lamping thirty exit signs will provide 
calculated annual savings of $1,258. I did notice where one or two of the exit signs had received 
such lamp upgrades however, it was apparent that due to a lack of maintenance follow through the 
majority of signs were yet to be modified. SA VE up to $1,258 annually. 

Conference room lighting was not evaluated due to time constraints. However, all florescent 
fixtures should be retrofitted with the newer T-8 bulbs and the ballasts changed to electronic 
models. A typical cost I savings analysis is included in this report. 

Kitchen lighting was also not evaluated because of time constraints, however, significant savings 
should also be possible here due to the long operating hours of the area. 

Exterior lighting was also not considered in this evaluation but it is believed that further scrutiny 
will provide a financially beneficial return to the owners, whether from installation of controls or 
re-lamping. 
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MACK 
ELECTRICAL SALES 

349 Wyec1iff, 22560 Wye Rood 
Sherwood Park, AB · 

Canada T8A 4T 6 

Stan Wieczorek 
Phone (780)464-0420 

Fox (780) 464-7735 

Panasonic" Lighting 
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LIGHTING AUDIT 
AND 

LIFE CYCLE COST ANALYSIS 

ELECTRICAL UTILITY RATES 

ENERGY CHARGE- $0.168/kwh. 
DEMAND CHARGE - $5.50/kw. 

ANALYSIS OF ZONES 

GUESTROOMS 

The Guestrooms included in this audit were from Wings, 201, 301,232,259,332,359, 
Atlas and Office. Contained in each room were 100 watt. Tri-lites and G25 40watt 
bulbs., quantity of which varies per room. Mean average of life 1000 hrs Per light bulb. 
Usage 6 hrs. per day. 

We propose the use ofEFS15E27 Quad-Tubes for the Tri-lites and EFG10E28 light 
capsules to replace the G25 bulbs. 

Cost of Panasonic Quad-Tubes and Light Capsules ----------------------$23,637.00 
Annual cost Savings -----------------------------------------------------------$4 0, 603. 00 
Payback --------------------------------------------------------------------------7. 0 mons. 
R. 0 .I. -----------------------------------------------------------------------------5 0. 0% per annum. 
Annual labor savings on lamp replacement.--------------------------------572hrs. 

RESTAURANT 

The restaurant utilizes 30 -A19 100 watt. 20-A19 60 watt. and 20- R30 65 watt. 
Incandescent bulbs. 

Changes proposed replace the A19 bulbs with EFT15E28 and the R30s with EFG15E28 
Light Capsules. 

Cost of Panasonic Light Capsules ------------------------------------------$1, 118.00 
Annual Cost Savings----------------------------------------------------------$4 , 19 5. 00 
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p ayback-------------------------------------------------------------------------3 . 2 mons. 
R. 0 .!.----------------------------------------------------------------------------77. 8 % 
Annual labor savings on lamp replacement.-------------------------------72 hrs. 

SUMMARY OF REPORT 

TOTAL COST OF PANASONIC LAMPS---------------------- $24,755.00 
TOT AL ANNUAL COST SA VIN GS -----------------------------$44, 798.00 
PAYBACK -------------------------------------------------------------6. 6 mons. 
R. 0 .I. --------------------------------------------------------------------$5 1. 8% 
ANNUAL LABOR SAVINGS ---------------------------------------644 hrs. 

NB: No amount of savings on labor has been carried in this audit. This amount if 
required can be calculated by multiplying the hours saved by the local labor rate per hr. 

The staff of the Westmark Hotel, Whitehorse, provided all the information for this audit. 

-::::=----
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PANASONIC LIGHTING 

DISCOUNTED CASH RA TE OF RETURN ANALYSIS 

PROJECT: WESTMARK HOTEL - WHITEHORSE ZONE: WING 201 / 301 RMS. 
LIGHTING: EFS15E27VERSUS100 WATI TRI-LITE 

PREPARED BY: KEVIN KANE COMPANY: PANASONIC CANADA INC. 

ESTIMATED LIGHTING USAGE: ~ J Hours/Day X i .~ 7 ~. ; 
ROOM OCCUPANCY RATE: ·-· --70°/~ -, 

DaysfvVeek CosUl<wh: ~ :- ~.-~o.)~·-.· '. 
ANNUAL LIGHTING USAGE: 1:-:t· 1,534J Hours 

SEASONAL ENERGY EFF. RA TIO: i ~ ~· '~ '}o~o~ ; BTU/Watt ANNUAL COOLING USAGE: = ·,-= - . -.f l Months 
-· ·- ·-... ·- '" 

EXISTING LAMP: l =·· "=· . ~S=] X : _: _ _= ~ fOQ° j Watt Bulbs 
TOTAL ELECTRICAL DEMAND: C"- ~.[' ) Kilowatts 

RATED AVERAGE LIFE: l.:~ ~·j-.~~J Hours 

ANNUAL USAGE: !~~:~ J{sf.(·; Kwh 

TOTAL ANNUAL COOLING LOAD: :··- -.23:596-- I MBTU 
I •• ',_,,, . :..... .. ·- .. 

ANNUAL SENSIBLE LOAD:::.:::= ]lf,5Jf. ~ MBTU 
ESTIMATED LAMP LIFE: f"':- - "7:8": ~ Months 

-'--~-- .... ::.,o.i. .-1 

PANASONIC LAMP: : 95 ; X 
TOTAL ELECTRICAL DEMAND: 1~J~j~u'i 

RATED AVERAGE LIFE r-= .. fo~ooo ""'; 
TOTAL ANNUAL COOLING LOAD: L:.~~·3.~39=1 

~· _· _· .... 15 · 1 Watt lamps ANNUAL USAGE: ,- ........ 2. i~ Kwh 

YEAR 

0 
1 

2 

3 
4 

5 

REPLACEMT I 
LAMP COST 1 

! 

$0 ! 
$219 I 
$219 I 
$219 

S219 I 
S219 ! 

l 

i 

LABOUR 1 
COST I 

I 

$0 ! 
$0 ! 
$0 ! 
$0 I 

so 
so 

Kilowatts 

Hours 

MBTU 

"T 
Kwh& j 

DEMAND l COOLING 

COST 

$0 I 
$3,075 1 
$3,075 : 

$3,015 I 
$3,075 1· 

$3,075 

I 

$0 
$396 

$396 

$396 

$396 

$396 

ANNUAL SENSIBLE LOAD: [ = -~4if; MBTU. 

ESTIMATED LAMP LIFE: L~ · 8]~ ·1 Months 

CUMULATIVE 

COST 

$0 

$3,690 

$7,381 

$11,071 

$14,762 

$18,452 

I 
RETROFIT j 

LAMPCOST i 
i 
T 

$1 ,241 I 
$0 I 
$0 

$0 

$0 

$0 

Kwh& I 
DEMAND I 

$0 

$461 

$461 

$461 

$461 

$461 

COOLING 

COST 

$0 ' 
S59 
$59 1 

$59 ! 

$59 

$59 

' - - · ... 
Print Date: 1f7/00 

,- - .. - - - - ' 
Demand Charge: , ___ ~?·~ _ l 

Inflation: , ... - ·- "o:oo/~- ; 

SENSIBLE RATIO: [ :· ~:~fa~~: : 

LAMP COST: :: .. :.~· ~ )!"~O~ j 

ANN COOLING Kwh: f - - ···2:360' j 
' - - - ... . _, 

LAMP COST: f ~ .. = }~ (~ 1 

POWER FACTOR: ,- - -·- 1'.o J 
f =:, :::" ~~ ,'I,\ 1.V, • • '":1. ;_ 

ANN COOLING Kwh: i __ . .. ~.~_I 

CUMULATIVE CUMULATIVE 

COST SAVINGS 

$1,241 ( $1 ,241) 

S1,761 $1,929 

$2,282 $5,099 

$2,803 $8,388 

$3,324 $11.438 

$3,845 $14,608 

POTENTIAL AREAS OF OPERATING COST REDUCTION 

ESTIMATED REPLACEMENT TIME: l'-;-;,~:-:<C! Minutes per Lamp 
.......... ~:t....- --. . ~,u.- . 

TOTAL ANNUAL REPLACEME NT LABOUR SAVING: [i°.2:="' . cf1 Hours 

TOTAL ELECTRICAL LOAD REDUCTION: F~·~J Kilowatts 

TOTAL COOLING LOAD REDUCTION: Ci-~] MBTU/H 

IMPORTANT FINANCIAL CRITERIA· 

SIMPLE PAYBACK: S]_=1}] Months 

HOURL y LABOUR RATE: D--.:.10.;,.Q5fJ 
ANNUAL COST SAVINGS: V' $3,170 l 

DISCOUNTED CASH RATE OF RETURN: ~'. ~. 4S~ 1 Per Annum After TaKes 

(AFTER 87.2 MONTHS) 
NOTE: 

Annual usage values and operating costs are estimates based on the information provided by the end user and/or the local utility. These estimates are intended to provide only a common 

basis for the comparison of the lighting sources in question. While care has been taken in the preparation of these estimates, no responsibility can be assumed for any miscalculation 
or other error. including any omission of data. 



- - - - .. - ' ·-·· ,,.._,,. -________________________ .;_ ____ ·· ·-····· ·--~- -· ~ -· - --
PANASONIC LIGHTING 

DISCOUNTED CASH RATE OF RETURN ANALYSIS 

PROJECT: WESTMARK HOTEL - WHITEHORSE ZONE: WING 232 RMS. 

LIGHTING: EFS15E27 VERSUS 100 WA TT TRI-UTE 

PREPARED BY: KEVIN KANE COMPANY: PANASONIC CANADA INC. 

ESTIMA T'ED LIGHTING USAGE: ~ ·-6 l Hours/Day X : ·7 . . l 
ROOM OCCUPANCY RATE: i .. : ·: ?~0{ .! ... 

Days/Week Cost/Kwh: I -· - so-:168 -; 
ANNUAL LIGHTING USAGE: iE~ J.~~ Hours 

SEASONAL ENERGY EFF. RATIO: : - =·=--12-:-~ J BTU/Watt ANNUAL COOLING USAGE:: ···- - ·-·4 1 Months 
··-· - ··- ~- -

EXISTING LAMP: j ·-= _ --~i : 
TOTAL ELECTRICAL DEMAND: LJi..- _a,1 ·} 

RATED AVERAGE LIFE: c_:: = 11JO~J 
TOTAL ANNUAL COOLING LOAD: C _. .. io;i· 1_9J 

X [_= :_~ }o~-_j Watt Bulbs 

Kilowatts 

ANNUAL USAGE: ,-= ~~~~.~~ } Kwh 

Hours 

MBTU 

ANNUAL SENSIBLE LOAD: '. ·- - 1-4,o83 -, MBTU 

ESTIMATED LAMP LIFE: ; _ _::· ·.;,_·7.~] Months 

PANASONIC LAMP: [ ___ ·-.-~ .~..:-i X , - · · 1s· l Watt Lamps 
\... _ .. ·- - ANNUAL USAGE: I _ _ 1 ~-~ _f Kwh 

TOTAL ELECTRICAL DEMAND: i~ _·· J.fJ 
RATED AVERAGE LIFE: [ '10,000 j 

TOTAL ANNUAL COOLING LOAD: c.: '3.Q{a ~! 

Kilowatts 

Hours 

MBTU 

YEAR 

REPLACEMT i 
LAMP COST j 

I 

LABOUR ! 
COST I 

Kwh& I 
DEMAND l COOLING I 

COST l 

0 
1 

2 

3 
4 

5 

$0 I 
$186 ; 

$186 '1 

$186 

$1se 1 

$186 l 

$0 I 
so I 
$0 I 
$0 . 
$0 ! 
so 

L 

$0 I 
$2,s22 I 
$2.622 I 
$2,622 ! 

s2.s22 I 
$2,622 l 

$0 
$338 

$338 I 
$338 ; 

s33s I 
$338 I 

ANNUAL SENSIBLE LOAD: i ·- .. 2, ffi l MBTU 

ESTIMATED LAMP LIFE: E ~~ !°7i"J Months 

CUMULATIVE 

COST 

$0 

$3,147 

$6,293 

$9,440 

$12,586 

$15,733 

RETROFIT 

LAMP COST 

$1,osa I 

$0 I 
$0 

$0 i 
( 

$0 I 
$0 l 

Kwh& 

DEMAND 

I 
$0 r 

I 

$393 
$393 

$393 

$393 
$393 i 

I 
I 

COOLING 

COST 

$0 
$51 
$51 

$51 

S51 

$51 

- ~ 

Print Date: 1!7100 

Demand Charge: ! ~. =· ~ ~s)~ ~ 
Inflation: ; = ··~ = 9.9°~ ·J 

SENSIBLE RATIO:[ = ~.)~0~· J 

LAMP COST: I .. .. S1 .50 '! 
l - - - - .. ..... . 

ANN COOLING Kwh: [ = ~- -~ },_9~2 = '. 

LAMP COST: I. ~ -~· $~1}~(. ; 

POWER FACTOR: [: :· -~ : J] J 
ANN COOLING Kwh: L - - --~2- ! 

CUMULATIVE 

COST 

CUMULATIVE 

SAVINGS 

$1,058 

$1,502 

$1,948 

$2,390 

$2,834 

$3,278 

( $1 ,058) 

$1,645 

$4,347 

$7,170 

$9,752 

$12.455 

POTENTIAL AREAS OF OPERATING COST REDUCTION IMPORTANT FINANCIAL CRITERIA: 

ESTIMATED REPlACEMENT TIME: r.::;·:- ;; ' 0-1 Minutes per Lamp 

TOTAL ANNUAL REPLACEMENT LABOUR SAVING: ~~-~=--=-.ri Hours 

TOTAL ELECTRICAL LOAD REDUCTION: [':-:- ""6.!f 'l Kilowatts 

TOTAL COOLING LOAD REDUCTION: [- ··--. 34° l MBTU/H ·- .. ·•·' -- ··-~ 

NOTE: 

SIMPLE PAYBACK:;--=- = 4.fJ Months 

HOURLY LABOUR AA TE: /'-:-~: $0.0C,-J 
ANNUAL COST SAVINGS: L. ~ $2,7o_3_j 

DISCOUNTED CASH RATE OF RETURN: L_:_ 48A% j Per Annum After Taxes 

(AFTER 87.2 MONTHS) 

Annual usage values and operating costs are estimates based on the information provided by the end user and/or the local utility. These estimates are intended to provide only a common 

basis for the comparison of the lighting sources in question. W hile care has been taken in the preparation of these estimates, no responsibilfty can be assumed for any miscatculatian 

or other error, including any omission of data. 

~,... ... ,,.,,..., ....... _. ........ ~~~~-
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PANASONIC LIGHTING 

DISCOUNTED CASH RA TE OF RETURN ANALYSIS 

PROJECT: WESTMARK HOTEL - WHITEHORSE ZONE: WING 232 RMS. 
LIGHTING: EFG10E28 VERSUS 40 WATT, G25 BULBS 
PREPARED BY: BRENT GLASER COMPANY: WESTBURNE - G.P. 

ESTIMATED LIGHTING USAGE: [ __ ~ _ _! Hours/Day X [ Tl Days/Week CosUKwh: C::::: $QJ_6B-l 
ROOM OCCUPANCY RATE: [ .. .. 70%] ANNUAL LIGHTING USAGE: l'.]j~*~ Hours 
ANNUAL COOLING USAGE: L ___ U Months SEASONAL ENERGY EFF. RATIO: L · 10]] BTU/Watt 

EXISTING LAMP: [----216J X L ____ 40 - ] Watt Bulbs 

TOTAL ELECTRICAL DEMAND: ~t¥'11111i Kilowatts 
ANNUAL USAGE: L- --~~.255_] Kwh 

RATED AVERAGE LIFE: L....J~~Q_] Hours ANNUAL SENSIBLE LOAD: [ - 15,022] MBTU 

TOTAL ANNUAL COOLING LOAD: L _2~~Qj MBTU ESTIMATED LAMP LIFE: ~~~ Months 

PANASONIC LAMP: l-==°}16] X [ = 151 Watt Lamps 
TOTAL ELECTRICAL DEMAND: [~)~1 Kilowatts 

ANNUAL USAGE: [== °4,970 ] Kwh 

RATED AVERAGE LIFE: [_ _ _ 10,00Q_J Hours ANNUAL SENSIBLE LOAD: L.~6~.J MBTU. 
TOTAL ANNUAL COOLING LOAD: [-=8,04?_--=] MBTU ESTIMATED LAMP LIFE: N i~~~ Months 

REPLACEMT LABOUR Kwh& COOLING CUMULATIVE RETROFIT Kwh & COOLING 

YEAR LAMP COST COST DEMAND COST COST LAMP COST DEMAND COST 

0 $0 $0 $0 $0 $0 $3.469 $0 
$0 I 1 $994 $0 $2,797 $361 $4,1 52 $0 $1 ,049 $135 

2 $994 $0 $2,797 $361 $8,303 $0 $1,049 $135 
3 $994 $0 $2,797 $361 $12,455 $0 $1 ,049 $135 
4 $994 $0 $2,797 $361 $16,606 $0 $1,049 $135 
5 $994 $0 I $361 $20,758 $0 $1,049 $135 $1.191 I 

i 

-
Print Date: 117100 

Demand Charge: c__=:.:=_$I~( J 

Inflation: [ -=- 9..:0°/o] 

SENSIBLE RATIO: [=_=_-]_0}~] 

LAMP COST: [= -~)]le[] 

ANN COOLING Kwh: c=:-= _]", L~ J 

LAMP cosT: c·~= E~~] 

POWER FACTOR: [== =:J.Q:°] 
ANN COOLING Kwh: 1.:::-~~ -=-~o~] 

CUMULATIVE CUMULATIVE 

COST SAVINGS 

$3.469 ( $3,469) 

$4,653 ( $501) 

$5,837 $2,466 

$7,021 $5,554 

$8,205 $8,401 

$9,389 $11,369 

POTENTIAL AREAS OF OPERATING COST REDUCTION 

ESTIMATED REPLACEMENT TIME: 

IMPORTANT FINANCIAL CRITERIA: 

TOTAL ANNUAL REPLACEMENT LABOUR SAVING: 

TOTAL ELECTRICAL LOAD REDUCTION: 

TOTAL COOLING LOAD REDUCTION: 

NOTE: 

Minutes per Lamp 

Hours 

Kilowatts 

MBTU/H 

SIMPLE PAYBACK: Months 

HOURLY LABOUR RATE: 

ANNUAL COST SAVINGS: 

DISCOUNTED CASH RATE OF RETURN: Per Annum After Taxes 

(AFTER 87.2 MONTHS) 

Annual usage values and operating costs are estimates based on the information provided by the end user and/or the local utility. These estimates are intended to provide only a common 

basis for the comparison of the lighting sources in question. While care has been taken in the preparation of these estimates, no responsibility can be assumed for any miscalculation 
or other error, including any omission of data. 
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PANASONIC LIGHTING 

DISCOUNTED CASH RATE OF RETURN ANALYSIS 

PROJECT: 

LIGHTING: 

WESTMARK HOTEL - WHITEHORSE 

EFS15E27 VERSUS 100 WATT TRI-LITE 

PREPARED BY: KEVIN KANE 

ZONE: WING 259 RMS. 

COMPANY: PANASONIC CANADA INC. 

ESTIMATED LIGHTING USAGE: c::=:[] Hours/Day X [ZJ Days/Week Cost/Kwh: [ $0.168] 

ROOM OCCUPANCY RATE: [ _JO%_] ANNUAL LIGHTING USAGE: ~ Hours 

ANNUAL COOLING USAGE: L~=- {] Months SEASONAL ENERGY EFF. RATIO: l __ 10.0 _I BTU/Watt 

EXISTING LAMP: L ·- 104 J x c-100-1 Watt Bulbs ANNUAL USAGE: [-15,955_] Kwh 

TOTAL ELECTRICAL DEMAND: t-IJ Kilowatts 

RA TED AVERAGE LIFE: [ _ _ ! ,oqg_I Hours ANNUAL SENSIBLE LOAD: C1a~82 l MBTU 

TOTAL ANNUAL COOLING LOAD: L f 5,831 ] MBTU ESTIMATED LAMP LIFE:~ Months 

PANASONIC LAMP: [ - --- 104 j X [~:_-~ Watt Lamps ANNUALUSAGE: c=_?_293 ] Kwh 

TOTAL ELECTRICAL DEMAND: U'i~~J Kilowatts 

RATED AVERAGE LIFE: [--10,000J Hours ANNUAL SENSIBLE LOAD: [ - 2,712] MBTU. 

TOTAL ANNUAL COOLING LOAD: L ~87]] MBTU ESTIMATED LAMP LIFE: ~)~;~ Months 

REPLACEMT LABOUR Kwh& COOLING CUMULATIVE RETROFIT Kwh & COOLING 

YEAR LAMP COST COST DEMAND COST COST LAMP COST DEMAND COST 

0 $0 $0 $0 $0 $0 $1,358 $0 $0 

1 $239 $0 $3,367 $434 $4,040 $0 $505 $65 

2 $239 $0 $3,367 $434 $8,080 $0 $505 $65 

3 $239 $0 $3,367 $434 $12,120 $0 $505 $65 

4 $239 $0 $3,367 $434 $16,160 $0 $505 $65 

5 $239 $0 $3,367 $434 $20,200 $0 $505 $65 

Print Date: 1!7100 

Demand Charge: [= !_~5Q_] 
Inflation: [ = ]:'9o/;::_] 

SENSIBLE RA TIO: [=~ =7~°/.~ 

LAMP COST: [~=$~~] 

ANN COOLING Kwh: c==j}~~J 

LAMP COST: [-~~Jf3;Q°( J 

POWER FACTOR: c= :=~:.Jo] 
ANN COOLING Kwh: [==J~JJ 

CUMULATIVE CUMULATIVE 

COST SAVINGS 

$1 ,358 ( $1 ,358) 

$1 ,928 $2, 112 

$2,498 $5,582 

$3,069 $9,172 

$3,639 $12,522 

$4,209 $15,991 

POTENTIAL AREAS OF OPERA TING COST REDUCTION 

ESTIMATED REPLACEMENT TIME: 

IMPORTANT FINANCIAL CRITERIA; 

TOTAL ANNUAL REPLACEMENT LABOUR SAVING: 

TOTAL ELECTRICAL LOAD REDUCTION: 

TOTAL COOLING LOAD REDUCTION: 

NOTE: 

Minutes per Lamp 

Hours 

Kilowatts 

MBTU/H 

SIMPLE PAYBACK: Months 

HOURLY LABOUR RA TE: 

ANNUAL COST SAVINGS: 

DISCOUNTED CASH RATE OF RETURN: Per Annum After Taxes 

(AFTER 87.2 MONTHS) 

Annual usage values and operating costs are estimates based on the information provided by the end user and/or the local utility. These estimates are intended to provide only a common 

basis for the comparison of the lighting sources in question. While care has been taken In the preparation of these eslim.ates, no responsibility can be assumed for any miscalculation 

or other error, including any omission of data. 

-
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PANASONIC LIGHTING 

DISCOUNTED CASH RA TE OF RETURN ANALYSIS 

PROJECT: WESTMARK HOTEL - WHITEHORSE ZONE: WING 259 RMS. 

LIGHTING: EFG10E28 VERSUS 40 WATT, G25 BULBS 

PREPARED BY: KEVIN KANE COMPANY: PANASONIC CANADA INC. 

ESTIMATED LIGHTING USAGE: [ 6 ] Hours/Day X [ _7.J Days/Week CosUKwh: L_ $0. 16~.J 
ROOM OCCUPANCY RATE: l _ _: -_70°/o] ANNUAL LIGHTING USAGE: ~ Hours 

ANNUAL COOLING USAGE: [ - =._ 4J Months SEASONAL ENERGY EFF. RATIO:[_ ~Q..Q] BTU/Watt 

EXISTING LAMP: [--=--=-22£] X L-~100 j Watt Bulbs ANNUAL USAGE: C-- ]4,364] Kwh 

TOTAL ELECTRICAL DEMAND: i'&i,11811] Kilowatts 

RATED AVERAGE LIFE: L_ 1,Q_OO J Hours ANNUAL SENSIBLE LOAD: c· 38,945] MBTU 

TOTAL ANNUAL COOLING LOAD: [ 5~~36 _] MBTU ESTIMATED LAMP LIFE: ~i:-'~ Months -
PANASONIC LAMP: =~24 I x c==- 1IJ Watt Lamps 

TOTAL ELECTRICAL DEMAND: G:I'~ Kilowatts 

ANNUAL USAGE: L - 5, 1 ~5 I Kwh 

RATED AVERAGE LIFE: [__ 10:006-J Hours ANNUAL SENSIBLE LOAD: L 5,842 I MBTU. 

TOTAL ANNUAL COOLING LOAD: L~ _ _!3 , 3~5-] MBTU ESTIMATED LAMP LIFE:~ Months 

REPLACEMT LABOUR Kwh& COOLING CUMULATIVE RETROFIT Kwh& COOLING 

YEAR LAMP COST COST DEMAND COST COST LAMP COST DEMAND COST 

0 $0 $0 $0 $0 $0 $3,597 $0 $0 I 
1 $515 $0 $7,251 $935 $8,702 $0 $1,088 $140 

2 $515 $0 $7,251 $935 $17,403 $0 $1,088 $140 

3 $515 $0 $7,251 $935 $26,105 $0 $1,088 $140 

4 $515 $0 $7,251 $935 $34,807 $0 $1,088 $140 

5 $515 $0 $7,251 $935 $43,508 $0 $1 ,088 $140 

Print Date: 117/00 

Demand Charge: [=-· $5_:?9] 

Inflation: [== o-:0~] 
SENSIBLE RA TIO: [=· ·- 7:2% ·-1 

LAMP COST: [ - $[ 5a·J 

ANN COOLING Kwh: L~-=~Jtl4 ] 

LAMP COST: [= _} 16.Q["J 

POWER FACTOR: c==--=j~_] 
ANN COOLING Kwh: [=:_ __ ~35 J 

CUMULATIVE CUMULATIVE 

COST SAVINGS 

$3,597 ( $3,597) 

$4,825 $3,876 

$6,053 $11,350 

$7,281 $18,944 

$8,509 $26,297 

$9,737 $33,771 

POTENTIAL AREAS OF OPERATING COST REDUCTION 

ESTIMATED REPLACEMENT TIME: 

IMPORT ANT FINANCIAL CRITERIA: 

TOTAL ANNUAL REPLACEMENT LABOUR SAVING: 

TOTAL ELECTRICAL LOAD REDUCTION: 

TOTAL COOLING LOAD REDUCTION: 

NOTE: 

Minutes per Lamp 

Hours 

Kilowatts 

MBTU/H 

SIMPLE PAYBACK: Months 

HOURLY LABOUR RATE: 

ANNUAL COST SAVINGS: 

DISCOUNTED CASH RATE OF RETURN: Per Annum After Taxes 

(AFTER 872 MONTHS) 

Annual usage values and operating costs are estimates based on the infonnation provided by the end user and/or the local utility. These estimates are Intended to provide only a common 

basis for the comparison of the lighting sources in question. While care has been taken in the preparation of these estimates, no responsibility can be assumed for any miscalculation 

or other error, including any omission of data. 

.. 
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PANASONIC LIGHTING 

DISCOUNTED CASH RA TE OF RETURN ANALYSIS 

PROJECT: 

LIGHTING: 

WESTMARK HOTEL - WHITEHORSE 

EFS 15E27 VERSUS 100 WA TT TRI-LITE 

PREPARED BY: KEVIN KANE 

ZONE: WING 332 RMS. 

COMPANY: PANASONIC CANADA INC. 

ESTIMATED LIGHTING USAGE: [ 6 ] Hours/Day X [ .z.J Days/Week Cost/Kwh: [-- $0.168 ] 

ROOM OCCUPANCY RATE: [==~~YO%] ANNUAL LIGHTING USAGE: - Hours 

ANNUAL COOLING USAGE: [_::=---=:=.TI Months SEASONAL ENERGY EFF. RATIO: [_·_ ._ 1.Q:_U BTU/Watt 

EXISTING LAMP: [--~1] X L _ J OO l Watt Bulbs ANNUAL USAGE: l:.= __ ! 2.421] Kwh 

TOTAL ELECTRICAL DEMAND: ii:lll\llt Kilowatts 

RATED AVERAGE LIFE: L - 1,000J Hours ANNUAL SENSIBLE LOAD: CJ::4,083 I MBTU 

TOTAL ANNUAL COOLING LOAD: [ _ _?O, 119_] MBTU ESTIMATED LAMP LIFE: - Months 

PANASONIC LAMP: c-·81] X c=--=_1_Lj Watt Lamps ANNUAL USAGE: L_.1,864 j Kwh 

TOTAL ELECTRICAL DEMAND: ~- Kilowatts 

RATED AVERAGE LIFE: [_ 10,00[J Hours ANNUAL SENSIBLE LOAD: L_ 2, 112 I MBTU. 

TOTAL ANNUAL COOLING LOAD: L_ 3,01['] MBTU ESTIMATED LAMP LIFE: !;:ii~J Months 

REPLACEMT LABOUR Kwh & COOLING CUMULATIVE RETROFIT Kwh& COOLING 

YEAR LAMP COST COST DEMAND COST COST LAMP COST DEMAND COST 

0 $0 $0 $0 $0 $0 $1,058 $0 
$0 I 

1 $186 $0 $2,622 $338 $3,1 47 $0 $393 $51 . 
2 $186 $0 $2,622 $338 $6,293 $0 $393 $51 

3 $186 $0 $2,622 $338 $9,440 $0 $393 $51 

4 $186 $0 $2,622 $338 $12,586 $0 $393 $51 

5 $186 $0 $2,622 $338 $15,733 
$0 l $393 $51 

I 

---! - ___, ---' -
Print Date: 1moo 

Demand Charge: c= $5.5_~] 
Inflation: c--~ :Q:QJf] 

SENSIBLE RATIO: [= -7~] 

LAMP COST: [=-j}:~ · 1 

ANN COOLING Kwh: t.=~16J]] 

LAMP COST: [= _ _j}~6-] 

PowER FAcToR: L =~fo_J 
ANN COOLING Kwh: l=---302,] 

CUMULATIVE CUMULATIVE 

COST SAVINGS 

$1 ,058 ( $1,058) 

$1 ,502 $1,645 

$1 ,946 $4,347 

$2,390 $7, 170 

$2,834 $9,752 

$3,278 $12,455 

POTENTIAL AREAS OF OPERATING COST REDUCTION IMPORTANT FINANCIAL CRITERIA: 

ESTIMATED REPLACEMENT TIME: 

TOTAL ANNUAL REPLACEMENT LABOUR SAVING: 

TOTAL ELECTRICAL LOAD REDUCTION: 

TOTAL COOLING LOAD REDUCTION: 

NOTE: 

Minutes per Lamp 

Hours 

Kilowatts 

MBTU/H 

SIMPLE PAYBACK: Months 

HOURLY LABOUR RA TE: 

ANNUAL COST SAVINGS: 

DISCOUNTED CASH RATE OF RETURN: Per Annum After Taxes 

(AFTER 87.2 MONTHS) 

Annual usage values and operating costs are estimates based on the information provided by the end user and/or the local utility. These estimates are Intended to provide only a common 

basis for the comparison of the lighting sources in question. While care has been taken In the preparation of these estimates, no responsibility can be assumed for any miscalculation 

or other error, including any omission of data. 

-
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PANASONIC LIGHTING 

DISCOUNTED CASH RATE OF RETURN ANALYSIS 

PROJECT: WESTMARK HOTEL - WHITEHORSE ZONE: WING 332 RMS. 
LIGHTING: EFG10E28 VERSUS 40 WATI, G25 BULBS 

PREPARED BY: KEVIN KANE COMPANY: PANASONIC CANADA INC. 

ESTIMATED LIGHTING USAGE: 1 6 '] Hours/Day X []] Days/Week Cost!Kwh: [ $0.168] 
ROOM OCCUPANCY RATE: [_= 70%] ANNUAL LIGHTING USAGE: JkiJiflii&ij Hours 
ANNUAL COOLING USAGE: l --- 4] Months SEASONAL ENERGY EFF. RATIO: [_=_! o.o] BTU/Watt 

EXISTING LAMP: f------216--l X l--- 40 j Watt Bulbs 

TOTAL ELECTRICAL DEMAND: - Kilowatts 

ANNUAL USAGE: [ _ _ !_~.!..255 J Kwh 

RATED AVERAGE LIFE: [ 1,000 l Hours ANNUAL SENSIBLE LOAD: [--15,022_] MBTU 

TOTAL ANNUAL COOLING LOAD: [ __ ~} ,46Q] MBTU ESTIMATED LAMP LIFE:~ Months 

PANASONIC LAMP: L -2161 X L--~ - fo j Watt Lamps ANNUAL USAGE: L -3:314] Kwh 
TOTAL ELECTRICAL DEMAND: ~ Kilowatts 

RATEDAVERAGE LIFE: [ _ __ 1~0001 Hours ANNUAL SENSIBLE LOAD: ( 3,755 j MBTU. 
TOT AL ANNUAL COOLING LOAD: [-- 5,365] MBTU ESTIMATED LAMP LIFE: - Months - - ----·-

REPLACEMT LABOUR Kwh& COOLING CUMULATIVE RETROFIT Kwh& COOLING 

YEAR LAMP COST COST DEMAND COST COST LAMP COST DEMAND COST 

0 $0 $0 $0 $0 $0 $3,469 $0 $0 . 
1 $994 $0 $2,797 $361 $4,152 $0 $699 $90 I 
2 $994 $0 $2,797 $361 $8,303 $0 $699 $90 . 
3 $994 $0 $2,797 $361 $12,455 $0 $699 $90 
4 $994 $0 $2,797 $361 $16,606 $0 $699 $90 
5 $994 $0 $2,797 $361 $20,758 $0 $699 $90 

Print Date: 1 f7/00 

Demand Charge: L~- -$5.5tf] 
Inflation: L :=]"]:°&] 

SENSIBLE RATIO: [ - ~~ __ j0°/o ___ \ 

LAMP COST: L ~-$f.o.QJ 

ANN COOLING Kwh: [~ 2j 46 I 

LAMP COST: [:_ $:1§~06 j 

POWER FACTOR: L=~-- _1 ~c[J 
ANN COOLING Kwh: [-==5~§._J 

CUMULATIVE CUMULATIVE 

COST SAVINGS 

$3,469 ( $3,469) 

$4,258 ( $107) 

$5,048 $3,256 

$5,837 $6,738 

$6,626 $9,980 

$7,416 $13,342 

POTENTIAL AREAS OF OPERATING COST REDUCTION 

ESTIMATED REPLACEMENT TIME: 

IMPORTANT FINANCIAL CRITERIA: 

TOTAL ANNUAL REPLACEMENT LABOUR SAVING: 

TOTAL ELECTRICAL LOAD REDUCTION: 

TOTAL COOLING LOAD REDUCTION: 

NOTE: 

Minutes per Lamp 

Hours 

Kilowatts 

MBTU/H 

SIMPLE PAYBACK: Months 

HOURLY LABOUR RA TE: 

ANNUAL COST SAVINGS: 

DISCOUNTED CASH RATE OF RETURN: Per Annum After Taxes 

(AFTER 87.2 MONTHS) 

Annual usage values and operating costs are estimates based on the information provided by the end user.and/or the local utility. These estimates are Intended to provide only a common 

basis for the comparison of the lighting sources in question. While care has been taken in the preparation of these estimates, no responsibility can be assumed for any miscalculation 
or other error, including any omission of data. 

-
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PANASONIC LIGHTING 

DISCOUNTED CASH RA TE OF RETURN ANALYSIS 

PROJECT: 

LIGHTING: 

WESTMARK HOTEL - WHITEHORSE 

EFS15E27 VERSUS 100 WATT TRI-LITE 

PREPARED BY: KEVIN KANE 

ZONE: WING 359 RMS. 

COMPANY: PANASONIC CANADA INC. 

ESTIMATED LIGHTING USAGE: [_~j Hours/Day X [_I J Days/Week CosVKwh: L-_$0. 16B] 

ROOM OCCUPANCY RATE: c_----79%-J ANNUAL LIGHTING USAGE: [lB_&J Hours 

ANNUAL COOLING USAGE: L-==-- {J Months SEASONAL ENERGY EFF. RATIO: [ ____ ~i!_J BTU/Watt 

EXISTING LAMP: [ --±_1_D X L __ 1 OQ__l Watt Bulbs ANNUAL USAGE: L_ 32,216-- j Kwh 

TOTAL ELECTRICAL DEMAND: ~~ Kilowatts 

RATED AVERAGE LIFE: L _ 1,~00 J Hours ANNUAL SENSIBLE LOAD: !-~11] MBTU 

TOTAL ANNUAL COOLING LOAD: [- - - 52,159] MBTU 
-~ -------

ESTIMATED LAMP LIFE: ~'}~ Months 

PANASONIC LAMP: [~~~= 210 - j X c=:= -wJ Watt Lamps ANNUAL USAGE: [~~§~Z·] Kwh 

TOTAL ELECTRICAL DEMAND: i i/~%,1£'-Bj Kilowatts 

RATED AVERAGE LIFE: [_ 1.Q,_Q()_Q_j Hours ANNUAL SENSIBLE LOAD: [-- 5,477 ] MBTU. 

TOTAL ANNUAL COOLING LOAD: c -:=- 7,824 I MBTU ESTIMATED LAMP LIFE: L\:K-:i§!,~111['.J Months 

REPLACEMT LABOUR Kwh& COOLING CUMULATIVE RETROFIT Kwh & COOLING 

YEAR LAMP COST COST DEMAND COST COST LAMP COST DEMAND COST 

0 $0 $0 $0 $0 $0 $2,743 $0 $0 

1 $483 $0 $6,798 $876 $8,158 $0 $1 ,020 $131 

2 $483 $0 $6,798 $876 $16,316 $0 $1,020 $131 

3 $483 $0 ' $6,798 $876 $24,473 $0 $1 ,020 $131 

4 $483 $0 $6,798 $876 $32,631 $0 $1,020 $131 

5 $483 $0 $6,798 $876 $40,789 $0 $1,020 $131 

Print Date: 1f7/00 

Demand Charge: [~_= $5.5Q] 
Inflation: L ~: o . ~5J 

SENSIBLE RA TIO: [ _-· __ 7o_!~ _ j 

LAMP COST: [ _- ~ $1 ~] 

ANN COOLING Kwh: L~- 5,fi()_ l 

LAMP COST: [=:Iffo§] 
POWER FACTOR: [~: ..... !.:_Q] 

ANN COOLING Kwh: \-.~=-7!!?] 

CUMULATIVE CUMULATIVE 

COST SAVINGS 

$2,743 ( $2,743) 

$3,894 $4,264 

$5,045 $11 ,271 

$6,196 $18,397 

$7,347 $25,284 

$8,499 $32,290 

POTENTIAL AREAS OF OPERATING COST REDUCTION IMPORTANT FINANCIAL CRITERIA: 

ESTIMATED REPLACEMENT TIME: 

TOTAL ANNUAL REPLACEMENT LABOUR SAVING: 

TOTAL ELECTRICAL LOAD REDUCTION: 

TOTAL COOLING LOAD REDUCTION: 

NOTE: 

Minutes per Lamp 

Hours 

Kilowatts 

MBTU/H 

SIMPLE PAYBACK: Months 

HOURLY LABOUR RATE: 

ANNUAL COST SAVINGS: 

DISCOUNTED CASH RA TE OF RETURN: Per Annum After Taxes 

(AFTER 87.2 MONTHS) 

Annual usage values and operating costs are estimates based on the Information provided by the end user and/or the local utility. These estimates are intended to provide only a common 

basis for the comparison of the lighting sources in question. While care has been taken in the preparation of these estimates, no responsibility can be assumed tor any miscalculation 

or other error, including any omission of data. 
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PANASONIC LIGHTING 

DISCOUNTED CASH RATE OF RETURN ANALYSIS 

PROJECT: WESTMARK HOTEL - WHITEHORSE ZONE: ATLAS WING 

LIGHTING: EFS15E27 VERSUS 100 WATT TRI-LITE 

PREPARED BY: KEVIN KANE COMPANY: PANASONIC CANADA INC. 

ESTIMATED LIGHTING USAGE: [ IJ Hours/Day X f--IJ Days/Week Cost/Kwh: L__-$0.168] 
ROOM OCCUPANCY RATE: [~-- 70~] ANNUAL LIGHTING USAGE: ~ Hours 

ANNUAL COOLING USAGE: [~ {] Months SEASONAL ENERGY EFF. RA TIO: c__:::--__ 1 o]J BTU/Watt 

EXISTING LAMP: [--59-1 X L _ 100 J Watt Bulbs ANNUALUSAGE: [-=:=_ 9,~IJ Kwh 

TOTAL ELECTRICAL DEMAND: U]tJ- Kilowatts 

RATED AVERAGE LIFE: L_{ oooJ Hours ANNUAL SENSIBLE LOAD: [_= 1 oi5SJ MBTU 

TOTAL ANNUAL COOLING LOAD: CJ~.654 ! MBTU ESTIMATED LAMP LIFE: - Months 

PANASONIC LAMP: c=-59 l X . -=~_[] Watt Lamps 

TOTAL ELECTRICAL DEMAND: 11118;1 Kilowatts 

ANNUAL USAGE: [.~ 1_2_58 I Kwh 

RATED AVERAGE LIFE: [- 10,000 I Hours ANNUAL SENSIBLE LOAD: L_~ 1,539 _I MBTU. 

TOTAL ANNUAL COOLING LOAD: [ 2.~~J MBTU ESTIMATED LAMP LIFE: ~~~j Months 

! 
REPLACEMT LABOUR Kwh & COOLING CUMULATIVE RETROFIT Kwh& COOLING I 

YEAR LAMP COST COST DEMAND COST COST LAMP COST DEMAND COST 

0 $0 $0 $0 $0 $0 $771 $0 $0 

1 $136 $0 $1 ,910 $246 $2,292 $0 $286 $37 

2 $136 $0 $1 ,910 $246 $4,584 $0 $286 $37 

3 $136 $0 $1,910 $246 $6,876 $0 $286 $37 I 
4 $136 $0 $1 ,910 $246 $9,168 $0 $286 

$37 I 
5 $136 $0 $1 ,910 $246 $1 1,460 $0 $286 $37 

Print Date: 1 f7/00 

Demand Charge: [=~])~] 
Inflation: r==).0°~] 

SENSIBLE RATIO: [~=~-= 70o/;- j 

LAMP COST: [ -= ~])gJ 

ANN COOLING Kwh: [~= T465 ! 

LAMP COST: L ~_i~_OO ] 

POWER FACTOR: [= -~}:o=1 
ANN COOLING Kwh: [-__': __±~E] 

CUMULATIVE CUMULATIVE 

COST SAVINGS 

$771 ( $771) 

$1,094 $1 , 198 

$1,417 $3,167 

$1,741 $5,255 

$2,064 $7,104 

$2,388 $9,072 

POTENTIAL AREAS OF OPERA TING COST REDUCTION IMPORTANT FINANCIAL CRITERIA: 

ESTIMATED REPLACEMENT TIME: 

TOTAL ANNUAL REPLACEMENT LABOUR SAVING: 

TOTAL ELECTRICAL LOAD REDUCTION: 

TOTAL COOLING LOAD REDUCTION: 

NOTE: 

Minutes per Lamp 

Hours 

Kilowatts 

MBTU/H 

SIMPLE PAYBACK: Months 

HOURLY LABOUR RA TE: 

ANNUAL COST SAVINGS: 

DISCOUNTED CASH RATE OF RETURN: Per Annum After Taxes 

(AFTER 87.2 MONTHS) 

Annual usage values and operating costs are estimates based on the infonrnation provided by the end user and/or the local utility. These estimates are Intended to provide only a common 

basis for the comparison of the lighting sources in question. White care has been taken in the preparation of these estimates, no responsfbHity can be assumed for any miscalculation 

or other error, including any omission of data. 

.. 
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PANASONIC LIGHTING 

DISCOUNTED CASH RATE OF RETURN ANALYSIS 

PROJECT: 

LIGHTING: 

WESTMARK HOTEL - WHITEHORSE 

EFG10E28 VERSUS 40 WATT, G25 BULBS 

PREPARED BY: KEVIN KANE 

ESTIMATED LIGHTING USAGE: [rl Hours/Day X Ql Days/Week 

ZONE: ATLAS WING 

COMPANY: PANASONIC CANADA INC. 

CosVKwh: c=·-$0.16"[] 

ROOM OCCUPANCY RATE: l===lQ~] ANNUAL LIGHTING USAGE: - Hours 

ANNUAL COOLING USAGE: [_ =1J Months SEASONAL ENERGY EFF. RATIO: l ___ _!Q:Q_] BTU/Watt 

EXISTING LAMP: c=108"] x L= --4.Q] Watt Bulbs ANNUAL USAGE: [~_:_ 6,62f] Kwh 

TOTAL ELECTRICAL DEMAND: f~~ Kilowatts 

RATED AVERAGE LIFE: L_ 1.:om[J Hours ANNUAL SENSIBLE LOAD: L 7 ,511 J MBTU 

TOTAL ANNUAL COOLING LOAD: L .. __ 1 QJ3Q] MBTU ESTIMATED LAMP LIFE :~ Months 

PANASONIC LAMP: [.:=_ 1081 X c--JQJ Watt Lamps ANNUAL USAGE: [- 1!~ Kwh 

TOTAL ELECTRICAL DEMAND: ~ Kilowatts 

RATED AVERAGE LIFE: c· 10~Q_o]J Hours ANNUAL SENSIBLE LOAD: [ - 1,87fl MBTU. 

TOTAL ANNUAL COOLING LOAD: [=?_._6821 MBTU ESTIMATED LAMP LIFE: !!~1~~~ Months 

I 
REPLACEMT LABOUR Kwh& COOLING CUMULATIVE RETROFIT Kwh& COOLING I 
LAMP COST COST DEMAND COST COST LAMP COST DEMAND COST I YEAR 

0 $0 $0 $0 $0 $0 $1,734 $0 $0 

1 $497 $0 $1,399 $180 $2,076 $0 $350 $45 

2 $497 $0 $1,399 $180 $4,152 $0 $350 $45 

3 $497 $0 $1 ,399 $180 $6,227 $0 $350 $45 

4 $497 $0 $1 ,399 $180 $8,303 $0 $350 $45 

5 $497 $0 $1 ,399 $180 $10,379 $0 $350 $45 

Print Date: 1moo 

0$,and Charge: [=:_~ $5_:50] 

i Inflation: [·=:_ :§.0o1.J 
SE~SIBLE RA TIO: [= ~-=7o•i~ ] 

I 

I LAMP COST: l =-~}3.00] 
I 
I 
I 
l 

ANN cPOLING Kwh: r:== f:0~] 
I 
I -- ----1 
i LAMP COST: L . . -- -~16 .Q~l 
i 

POWER FACTOR: [--- ·-1.0 l 
ANN 1oouNG Kwh: c:::.~-2€)B- i 

i 
CUMULATIVE CUMULATIVE 

COST SAVINGS 

$1,7~ ( $1,734) 

$2,1~9 ( $53) 

$2,5 14 $1 ,628 

$2,9~9 $3,429 

$3,31J $4,990 

$3,718 $6,671 

I 

POTENTIAL AREAS OF OPERATING COST REDUCTION 
I 

IMPORTANT FINANCIAL CRITERIA: 

ESTIMATED REPLACEMENT TIME: 

TOTAL ANNUAL REPLACEMENT LABOUR SAVING: 

TOTAL ELECTRICAL LOAD REDUCTION: 

TOTAL COOLING LOAD REDUCTION: 

NOTE: 

Minutes per Lamp 

Hours 

Kilowatts 

MBTU/H 

i 
SIMPLE PAYBACK: 

HOURLY LABOUR RATE: 

ANNUAL COST SAVINGS: 

DISCOUNTED CASH RATE OF RETURN: 

~onths 

I 
~er Annum After Tmces 

(AFTER 87.2 MONTHS) i 

I 
i 

Annual usage values and operating costs are estimates based on the information provided by the end user and/or the local utility. These estimates are intend~ to provide only a common 

basis for the comparison of the lighting sources in question. While care has been taken in the preparation of these estimates, no responsibility can be assume~ for any miscalculation 

or other error, Including any omission of data. ! 

I 
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PANASONIC LIGHTING 

DISCOUNTED CASH RATE OF RETURN ANALYSIS 

PROJECT: 

LIGHTING: 

WESTMARK HOTEL - WHITEHORSE 

EFS15E27 VERSUS 100 WATT TRI-UTE 

PREPARED BY: KEVIN KANE 

ZONE: OFFICE WING RMS. 

COMPANY: PANASONIC CANADA INC. 

ESTIMATED LIGHTING USAGE: f) J Hours/Day X f ·-7.~ ) Days/Week Cost/Kwh: f $ 0.fos· l 
ANNUAL LIGHTING USAGE: j...: r .1_.53' 1 

SEASONAL ENERGY EFF. RATIO:i ·' --'""10.o \ 
ROOM OCCUPANCY RATE: [ .. ~ j"§:~: ) 

ANNUAL COOLING USAGE: ( :~ .. . ~~:~} . J Months - .. ----· ·- ·· 

Hours 

BTU/Watt 

EXISTING LAMP: [ . .. ····-··-51· ·-! 
TOTAL ELECTRICAL DEMAND: r-.~~.Jtj 

RATED AVERAGE LIFE: i_·:: :·~_1}~20 -~ 
TOTAL ANNUAL COOLING LOAD: [ . -1?.,667_] 

X [ ··- · .. 100 j Watt Bulbs ··-· .. ..... __ _ ANNUAL USAGE: ! ~·=:"~~.~~ _; Kwh 
Kilowatts 

Hours 

MBTU 

ANNUAL SENSIBLE LOAD: 1---8~867 ., MBTU 

ESTIMATED LAMP LIFE:~-~ ":':Z.fJ Months 

PANASONIC LAMP: i ,,_ . ·- sfl 
TOTAL ELECTRICAL DEMAND: C ( 3i.il 

RATED AVERAGE LIFE: c·· -.10,0.~~.J 
TOTAL ANNUAL COOLING LOAD: r· : .~~.\90f."j 

X L.=.: = -15. :1 Watt Lamps 
Kilowatts 

ANNUAL USAGE: c:·~_:iE.J Kwh 

REPLACEMT I 
YEAR I LAMP COST 

LABOUR I 
COST , 

so I : 
0 $0 ' 
1 $117 $0 l 
2 $117 $0 l 
3 $117 $0 l 
4 $1 17 l $0 J 

5 $117 l $0 I 
I 

Hours 

MBTU 

Kwh & l COOLING I 
DEMAND l COST . 

$0 i $0 I 
$1 ,651 I $213 I 
$1 ,651 ; $213 I 
$1 ,651 l $213 

$1,651 ! $z 13 I 
$1 ,651 I $213 I 

i 

ANNUAL SENSIBLE LOA D: r=..::::L3~[] MBTU. 

ESTIMATED LAMP LIFE: ;-.. . • · frT) _j Months 

CUMULATIVE 

COST 

$0 

$1 ,981 

$3,962 

$5,944 

$7,925 
$9,906 

RETROFIT 

LAMP COST 

$666 
$0 i 
so I 
$0 l 
so I 
$0 I 

Kwh& I 
DEMAND l 

I 

l 
$0 J 

$248 1· 
$248 . 

s24s I 
$248 ' 

s248 I 
I 

COOLING I 
COST ! 

so I 
$32 i 
$32 
$32 i 
$32 l 
$32 l 

- - -\ - - - ~ ---i 

Print Date: 1 moo 

Demand Charge: --- - $S~50 ··: 

Inflation: 1···· = o·:oo/o .J 
SENSIBLE RA TIO:[_= fo%'.:"J 

LAMP COST: [ -=~ jf~_lf-= 

ANN COOLING Kwh: ; . .. 1:.*-67~ I 

LAMP cosr: c .. ~1i·w: : 

POWER FACTOR: ~:.:~:,,. .. ~ ,}:2.J 
ANN COOLING Kwh: L ..... ... .1.~~.J 

CUMULATIVE 

COST 

$666 
$946 

$1 ,225 

$1,505 

$1,784 

$2,064 

CUMULATIVE 

SAVINGS 

( $666) 

$1 ,036 

$2,737 

$4.559 
$6,140 

$7,842 

POTENTIAL AREAS OF OPERATING COST REDUCTION 

ESTIMATED REPLACEMENT TIME: l 
TOTAL ANNUAL REPLACEMENT LABOUR SAVING: i~ 

TOTAL ELECTRICAL LOAD REDUCTION: ,, ... ,~,.n 

IMPORTANT FINANCIAL CRITERIA: 

TOTAL COOLING LOAD REDUCTION: 

NOTE: 

Minutes per Lamp 

Hours 

Kilowatts 

MBTU/H 

SIMPLE PAYBACK: Months 

HOURLY LABOUR RA TE: 

ANNUAL COST SAVINGS: 

DISCOUNTED CASH RATE OF RETURN: Per Annum After Taxes 

(AFTER 87 .2 MONTHS} 

Annual usage values and operating costs are estimates based on the information provided by the end user and/or the local utility. These estimates are intended ro provide only a common 

basis for the comparison of the lighting sources in question. While care has been taken in the preparation of these estimates, no responsibility can be assumed for any miscalculation 

or other error, including any omission of data . 
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PANASONIC LIGHTING 
DISCOUNTED CASH RATE OF RETURN ANALYSIS 

PROJECT: WESTMARK HOTEL - WHITEHORSE ZONE: OFFICE WING RMS. 

LIGHTING: EFG10E28 VERSUS 40 WATI, G25 BULBS 

PREPARED BY: KEVIN KANE COMPANY: PANASONIC CANADA INC. 

ESTIMATED LIGHTING USAGE: l_ 6 :-.·; Hours/Day X ['_J.~: ! DaysNVeek Cost/Kwh: ~- =~ ·· ~_2 . 1~8.J 
ROOM OCCUPANCY RATE: 1.=~~~:_'}~%_-_1 
ANNUAL COOLING USAGE: l.-.~~·::-_· ~ ( l Months 

ANNUAL LIGHTING USAGE: ~Z,i..JJ?,34 j 
SEASONAL ENERGY EFF. RATIO: f ... --1·0:0 .. l 

' ·-···-- ·· - ·· ··-

Hours 

BTUfWall 

EXISTING LAMP: f" ·- -154 .. i 
TOTAL ELECTRICAL DEMAND: ~.~---~- 6~2~~1 

RATED AVERAGE LIFE: r:..~r~oo~'j 
TOTAL ANNUAL COOLING LOAD: ::= ·1. s.~.00] 

X [' __ -:-~: =-::-4<f.1 Watt Bulbs ANNUAL USAGE: [:~: ~:~~.450~=: Kwh 

ANNUAL SENSIBLE LOAD: I :.~-~~'.-_iOfi_CD MBTU 
ESTIMATED LAMP LIFE: r.~r . ~ 7.8-::j Months 

Kilowatts 

Hours 

MBTU t.,.,;: . ..... ' • .J, .., •• 

PANASONIC LAMP: !'- . . fr;4·• 
TOTAL ELECTRICAL DEMAND: l--.r:IC JTI 

RATEo AVERAGE LIFE: L ·-· T~o.9-o·J 
TOTAL ANNUAL COOLING LOAD: [°: .. =::T?f~ :; 

X [~~=- __ 10.J Watt Lamps ANNUAL USAGE: L -- ~--i~~~[ -~ Kwh 

YEAR 

0 

1 
2 

3 
4 

5 

REPLACEMT T 
LAMPCOST i 

I 

$0 i 
$709 i 
$709 1· 

S709 

$709 l 
s7o9 I 

j 

I 

LABOUR I 
COST I 

T 
$0 I 

so I 
so I 
so I 
$0 ! 

I 
$0 I 

I 
' 

Kilowatts 

Hours 

MBTU 

Kwh & -1· 

DEMAND 

COOLING 

COST 
i 

so T 
$1,994 ! 

! $1 ,994 

I $1 ,994 

$1 ,994 . 

$1.994 ! 

T 

$0 I 
$257 I 
$257 

1

. 
$257 

$257 I 
$257 I 

ANNUAL SENSIBLE LOAD:[_ . . :·_j&7~ ] MBTU. 

ESTIMATED LAMP LIFE: J:' __ -::2!7,2] Months 

CUMULATIVE 

COST 

$0 

$2,960 

$5,920 

$8,680 

$11.840 
$1 4,800 

RETROFIT 1 
LAMP COST . 

$2,473 

$0 ' 

$0 I 
$0 ! 
$0 '. 

so I 
i 

Kwh& l 
DEMAND i 

I 

$0 ) 

$499 l 
$499 l 
$499 I 

$499 ' 

$499 ! 
I 

COOLING 

COST l 

$0 

$64 

$64 I 

$64 1' 

$64 : 

$64 l 
I 

Print Date: 1/7/00 

Demand Charge: 1·-· · $-5~SO ·: 
Inflation: ; ~ .. -~~0:~%-J 

SENSIBLE RATIO: r=-= }{)%] 

LAMP COST: L =-- ~3]0 1 

ANN COOLING Kwh: 1 .. s.~o_ .. '. 

LAMP COST: C $16~~J 

POWER FACTOR: L ... --. 1-:0 _ __l 
ANN c oouNG Kwh I ~:=::·~53 J 

CUMULATIVE 

COST 

$2,473 

$3,036 

$3,599 

$4,162 

$4.724 

$5,287 

CUMULATfVE 

SAVINGS 

( $2.473) 

( $76) 

$2,321 

$4,83B 

$7.115 

$9,513 

POTENTIAL AREAS OF OPERA TING COST REDUCTION 

ESTIMATED REPLACEMENT TIME: L .:!~ .--...U 
TOTAL ANNUAL REPLACEMENT LABOUR SAVING: L. _._.ti """"' 

TOTAL ELECTRICAL LOAD REDUCTION: [~..,..1 '· 

TOTAL COOLING LOAD REDUCTION: lsLi_ .:.=....1 

IMPORTAl'IT FINANCIAL CRITERIA: 

NOTE: 

Minutes per lamp 
Hours 

Kilowatts 

MBTU/H 

SIMPLE PAYBACK: 
HOURLY LABOUR RATE: i=- -':"': 

ANNUAL COST SAVINGS: , .. =·--.:. -1 

DISCOUNTED CASH RATE OF RETURN: .. ~=; d -·~ · I, 

(AFTER 87. 2 MONTHS} 

Months 

Per Annum After Taxes 

Annual usage values and operating oosts are estimates based on the infonnation provided by the end user and/or the local utility. These estimates are intended to provide only a common 

basis for the comparison of the lighting soorces in question. While care hes been taken in the preparation of these estimates, no responsibility can be assumed for any miscalculatlon 

or other error, including any omission of data. 
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PANASONIC LIGHTING 

DISCOUNTED CASH RATE OF RETURN ANALYSIS 

PROJECT: WESTMARK HOTEL - WHITEHORSE ZONE: RESTAURANT/LOUNGE 

LIGHTING: EFT15E28 VERSUS 100 WATT A19 BULBS 

PREPARED BY: KEVIN KANE COMPANY: PANASONIC CANADA INC. 

ESTIMATED LIGHTING USAGE: IT~] Hours/Day X ITJ Days/Week CosUKwh: L ~6S-J 
- ------~---

ROOM OCCUPANCY RATE: c::::=ro%J ANNUAL LIGHTING USAGE: fllf,lllll] Hours 

ANNUAL COOLING USAGE: c ::::-..:=_::-_3:] Months SEASONAL ENERGY EFF. RATIO: [ 10.0 J BTU/Watt - - - --·--

EXISTING LAMP: c -===·3::2] X [ =:j_oo] Watt Bulbs ANNUAL USAGE: [- 12.~YI] Kwh 

TOTAL ELECTRICAL DEMAND: - Kilowatts 

RATED AVERAGE LIFE: L _ _:::-_ 1,000 J Hours ANNUAL SENSIBLE LOAD: i 1£ 90U MBTU 

TOTAL ANNUAL COOLING LOAD: [ = _J9,8?.Q] MBTU ESTIMATED LAMP LIFE: [:o'4i~llll!J Months 

PANASONIC LAMP: [ - - -30] X c =- 1iJ Watt Lamps ANNUAL USAGE: c.=:=1 ~¥1=1 Kwh 
TOTAL ELECTRICAL DEMAND: ~ Kilowatts 

RATED AVERAGE LIFE: c:::J:Q_;_Q®=] Hours ANNUAL SENSIBLE LOAD: L -- 2,086 ] MBTU. 

TOTAL ANNUAL COOLING LOAD: L~=2,981 ] MBTU ESTIMATED LAMP LIFE: lliii~tJ Months 

REPLACEMT LABOUR Kwh& COOLING CUMULATIVE RETROFIT Kwh& COOLING 

YEAR LAMP COST COST DEMAND COST COST LAMP COST DEMAND COST 

0 $0 $0 $0 $0 $0 $478 $0 $0 
1 $61 $0 $2,260 $334 $2,655 $0 $339 $50 

2 $61 $0 $2,260 $334 $5,310 $0 $339 $50 

3 $61 $0 $2,260 $334 $7,965 $0 $339 $50 

4 $61 $0 $2,260 $334 $10,620 $0 $339 $50 

5 $61 $0 $2,260 $334 $13,275 $0 $339 $50 

Print Date: 117100 

Demand Charge: i--$5.56] 

Inflation: c : QJ)o/: ] 
SENSIBLE RATIO: c.=·::~ .?§.".~ _] 

LAMP COST: c=J~~?Q_] 

ANN COOLING Kwh: [- ._-_1~987 J 

LAMP COST: [ = j15.9~] 

POWER FACTOR: L_--=j-=~j 
ANN COOLING Kwh: L =- 298] 

CUMULATIVE CUMULATIVE 

COST SAVINGS 

$478 ( $478) 

$867 $1,788 

$1,256 $4,054 

$1,645 $6,440 

$2,034 $8,586 

$2,423 $10,852 

POTENTIAL AREAS OF OPERATING COST REDUCTION 

ESTIMATED REPLACEMENT TIME: 

IMPORTANT FINANCIAL CRITERIA: 

TOTAL ANNUAL REPLACEMENT LABOUR SAVING: 

TOTAL ELECTRICAL LOAD REDUCTION: 

TOTAL COOLING LOAD REDUCTION: 

NOTE: 

Minutes per Lamp 

Hours 

Kilowatts 

MBTU/H 

SIMPLE PAYBACK: Months 

HOURLY LABOUR RA TE: 

ANNUAL COST SAVINGS: 

DISCOUNTED CASH RATE OF RETURN: Per Annum After Taxes 

(AFTER 43.9 MONTHS) 

Annual usage values and operating costs are estimates based on the information provided by the end user and/or the local utility. These estimates are Intended to provide only a common 

basis for the comparison of the lighting sources In question. While care has been taken in the preparation of these estimates, no responsibility can be assumed for any miscalculation 

or other error, including any omission of data. 
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PANASONIC LIGHTING 

DISCOUNTED CASH RATE OF RETURN ANALYSIS 

PROJECT: 

LIGHTING: 
WESTMARK HOTEL - WHITEHORSE 

EFG15E28 VERSUS 65 WATI R30 FLOOD 

PREPARED BY: KEVIN KANE 

ZONE: RESTAURANT/LOUNGE 

COMPANY: PANASONIC CANADA INC. 

ESTIMATED LIGHTING USAGE: lJ.fJ Hours/Day X [ 7 _j Days/Week CosVKwh: r==:· $0. 1~~ 
ROOM OCCUPANCY RATE: L _ 70~"] ANNUAL LIGHTING USAGE: ~;'&J Hours 
ANNUAL COOLING USAGE: [ - -{] Months SEASONAL ENERGY EFF. RATIO: [ _ _ @:QJ BTU/Watt 

EXISTING LAMP: [ -- - -20] X [ _=-·--]SJ Watt Bulbs ANNUAL USAGE: L= 5,31[] Kwh 

TOTAL ELECTRICAL DEMAND: lf-j Kilowatts 

RATED AVERAGE LIFE: L_ 1,062] Hours ANNUAL SENSIBLE LOAD: c: 6,02~] MBTU 

TOTAL ANNUAL COOLING LOAD: [ _ __ 8,§_!Q_j MBTU ESTIMATED LAMP LIFE:~ Months 

PANASONIC LAMP: [ ----zo:=) X r=::.==--1i] Watt Lamps ANNUAL USAGE: [ ·-=· 1,2~?=:J Kwh 

TOTAL ELECTRICAL DEMAND: -~'j! Kilowatts 

RATED AVERAGE LIFE: C-1-0:0WJ Hours ANNUAL SENSIBLE LOAD: L'1,391 ] MBTU. 

TOTAL ANNUAL COOLING LOAD: [ __ \~iJ MBTU ESTIMATED LAMP LIFE:~ Months 

REPLACEMT LABOUR Kwh& COOLING CUMULATIVE RETROFIT Kwh & COOLING 

YEAR LAMP COST COST DEMAND COST COST LAMP COST DEMAND COST 

0 $0 $0 $0 $0 $0 $321 $0 $0 
1 $245 $0 $979 $145 $1 ,369 $0 $226 $33 
2 $245 $0 $979 $145 $2,739 $0 $226 $33 
3 $245 $0 $979 $145 $4,108 $0 $226 $33 
4 $245 $0 $979 $145 $5,477 $0 $226 $33 
5 $245 $0 $979 $145 $6,847 $0 $226 $33 

Print Date: 1moo 

Demand Charge: [=~- ! 5_:?Q::] 

Inflation: L_~ = ·g)%] 
SENSIBLE RATIO: L_~-=lO°&. ] 

LAMP COST: [- := ~~~~J 

ANN COOLING Kwh: r·- ·atff] -- ------- ··- ---

LAMP COST: [:~)16-:0~] 

POWER FACTOR: ~-- 1.0 ) 

ANN COOLING Kwh: c=:-~--199] 

CUMULATIVE CUMULATIVE 

COST SAVINGS 

$321 ( $321) 

$581 $789 

$840 $1 ,899 

$1,099 $3, 129 

$1 ,359 $4, 119 

$1 ,618 $5,229 

POTENTIAL AREAS OF OPERATING COST REDUCTION 

ESTIMATED REPLACEMENT TIME: 

IMPORTANT FINANCIAL CRITERIA: 

TOTAL ANNUAL REPLACEMENT LABOUR SAVING: 

TOTAL ELECTRICAL LOAD REDUCTION: 

TOTAL COOLING LOAD REDUCTION: 

NOTE: 

Minutes per Lamp 

Hours 

Kilowatts 

MBTU/H 

SIMPLE PAYBACK: Months 

HOURLY LABOUR RATE: 

ANNUAL COST SAVINGS: 

DISCOUNTED CASH RA TE OF RETURN: Per Annum After Taxes 

{AFTER 43.9 MONTHS) 

Annual usage values and operating costs are estimates based on the information provided by the end user and/or the local utility. These estimates are Intended to provide only a common 

basis for the comparison of the lighting sources in question. While care has been taken in the preparation of these estimates, no responsibility can be assumed for any miscalculation 

or other error, including any omission of data. 
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PANASONIC LIGHTING 

DISCOUNTED CASH RATE OF RETURN ANALYSIS 

PROJECT: 

LIGHTING: 

WESTMARK HOTEL - WHITEHORSE 

EFG15E28 VERSUS 60 WATT A19 BULBS 

PREPARED BY: KEVIN KANE 

ZONE: RESTAURANT/LOUNGE 

COMPANY: PANASONIC CANADA INC. 

ESTIMATED LIGHTING USAGE: [_16] Hours/DayX [ 7 ] Days/Week Cost/Kwh: [ - $0.} 68] 

ROOM OCCUPANCY RATE: r::=- ?QY<>"J ANNUAL LIGHTING USAGE: (W Hours 

ANNUAL COOLING USAGE: [-=~-~] Months SEASONAL ENERGY EFF. RATIO: [ _ _1_9Jl_] BTU/Watt 

EXISTING LAMP: L 20 j X C -60 J Watt Bulbs ANNUAL USAGE: [ _ 4,9~~] Kwh 

TOTAL ELECTRICAL DEMAND: ~I Kilowatts 

RATED AVERAGE LIFE: l 1,000 ) Hours ANNUAL SENSIBLE LOAD: L 5,564 I MBTU 

TOTAL ANNUAL COOLING LOAD: c=-==7,948 ] MBTU ESTIMATED LAMP LIFE: ~I Months 

PANASONIC LAMP: L ~ X [==---~]] Watt Lamps ANNUAL USAGE: I 1,227 I Kwh 

TOTAL ELECTRICAL DEMAND: IEJ~1;J Kilowatts 

RATED AVERAGE LIFE: l__!_g,oo<LJ Hours ANNUAL SENSIBLE LOAD: L- 1,391 I MBTU. 

TOTAL ANNUAL COOLING LOAD: C { 982._] MBTU ESTIMATED LAMP LIFE:~ Months 

REPLACEMT LABOUR Kwh & COOLING CUMULATIVE RETROFIT Kwh& COOLING 

YEAR LAMP COST COST DEMAND COST COST LAMP COST DEMAND COST 

0 $0 $0 $0 $0 $0 $319 $0 $0 
1 $41 $0 $904 $134 $1,078 $0 $226 $33 
2 $41 $0 $904 $134 $2, 157 $0 $226 $33 
3 $41 $0 $904 $134 $3,235 $0 $226 $33 
4 $41 $0 $904 $134 $4,313 $0 $226 $33 
5 $41 $0 $904 $134 $5,392 $0 $226 $33 

- ---- - -
Print Date: 117/00 

Demand Charge: !:= __ -.= ~~Io] 
Inflation: [=~= -_Q;:_O%] 

SENSIBLE RA TIO: 1_=:.:=_-_}0o/~] 

LAMP COST: [ _=:.} Q.Io_] 

ANN COOLING Kwh: [__:=:= 7-~fl 

LAMP COST: [= Jif9~_ J 

POWER FACTOR: L=(QJ 
ANN COOLING Kwh: [= =-~~] 

CUMULATIVE CUMULATIVE 

COST SAVINGS 

$319 ( $319) 

$578 $500 

$838 $1,319 

$1 ,097 $2,258 

$1 ,356 $2,957 

$1,616 $3,776 

POTENTIAL AREAS OF OPERATING COST REDUCTION 

ESTIMATED REPLACEMENT TIME: 

IMPORTANT FINANCIAL CRITERIA 

TOTAL ANNUAL REPLACEMENT LABOUR SAVING: 

TOTAL ELECTRICAL LOAD REDUCTION: 

TOTAL COOLING LOAD REDUCTION: 

NOTE: 

Minutes per Lamp 

Hours 

Kilowatts 

MBTU/H 

SIMPLE PAYBACK: Months 

HOURLY LABOUR RATE: 

ANNUAL COST SAVINGS: 

DISCOUNTED CASH RATE OF RETURN: Per Annum After Taxes 

(AFTER 43.9 MONTHS) 

Annual usage values and operating costs are estimates based on the Information provided by the end user and/or the local utility. These estimates are intended to provide only a common 

basis for the comparison of the lighting sources in question. While care has been taken In the preparation of these estimates, no responsibility can be assumed for any miscalculation 

or other error, including any omission of data. 

---, 
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PANASONIC LIGHTING 

SUMMARY OF DISCOUNTED CASH RATE OF RETURN ANALYSES Print Date: 117/00 

PROJECT: WESTMARK HOTEL - WHITEHORSE 

PREPARED BY: KEVIN KANE 

COMPANY: PANASONIC CANADA INC. 

EXISTING LAMPS 

TOTAL NUMBER OF LAMPS: Li,6""69] TOTAL LAMP KILOWATTS: L -. 1~~~ ANNUAL COOLING Kwh: [ - ~:~§iI] 
TOTAL ANNUAL LAMP Kwh: l 203,922 I ANNUAL LIGHTING ENERGY COST: L _$422-42~_] ANNUAL COOLING ENERGY COST: [ __ $5,547 I 

ESTIMATED INFLATION RATE: L ___ 0.0% __ j ANN REPLACEMENT LAMP COST: L~§;624 l TOTAL ANNUAL LIGHTING COST: •1•• 
Panasonic LAMPS 

TOTAL NUMBER OF LAMPS: LTufJ TOTAL LAMP KILOWATTS: c -=:_22.6 j ANNUAL COOLING kwh: [~~-5·;059 .. ] 
TOTAL ANNUAL LAMP Kwh: L~7.4~i_] ANNUAL LIGHTING ENERGY COST: C~_7,782 j ANNUAL COOLING ENERGY COST: [~=- $1,~1]] 

ESTIMATED INFLATION RATE: L 0.o%] COST OF LIGHT CAPSULES: L.J.?4,755 _] TOTAL ANNUAL LIGHTING COST: B • 
REPLACEMT LABOUR Kwh & COOLING CUMULATIVE RETROFIT Kwh & COOLING CUMULATIVE CUMULATIVE 

YEAR LAMP COST COST DEMAND COST COST LAMP COST DEMAND COST COST SAVINGS 

0 $0 $0 $0 $0 $0 $24,755 $0 
$0 t $24,755 ( $24,755) 

1 $5,624 $0 $42,427 $5,547 $53,598 $0 $7 ,782 $1,018.- / $33,555 $20,043 

2 $5,624 $0 $42,427 $5,547 $107,196 $0 $7,782 $1,018 $42,355 $64,841 

3 $5,624 $0 $42,427 $5,547 $160,794 $0 $7,782 $1,018 $51 ,1 54 $109,759 

4 $5,624 $0 $42,427 $5,547 $214,392 $0 $7,782 $1,018 $59,954 $154,437 

5 $5,624 $0 $42,427 $5,547 $267,990 $0 $7,782 $1,018 $68,754 $199,236 

SUMMARY OF AREAS OF POTENTIAL OPERATING COST REDUCTION: SUMMARY OF IMPORTANT FINANCIAL CRITERIA: 

Hours Months 

Kilowatts ELECTRICAL COST SAVINGS: !f1j QI Per Annum 

MBTU/H DISCOUNTED CASH RATE OF RETURN: JiiJ 21 Per Annum After Taxes. 

(AFTER 5 YEARS) 

NOTE: 

Annual usage values and operating costs are estimates based on the information provided by the end user and/or the local utility. These estimates are intended to provide only a common 

basis for the comparison of the lighting sources in question. While care has been taken in the preparation of these estimates, no responsibility can be assumed for any miscalculation 

or other error, inclUding any omission of data. 
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\1 ' r ;1L·!i '.l' t!l'\" Panasonic ELECTRONIC LIGHT 
CAPSULES .irL' ,111:ill:r. hr:~l!k': ;111d :1;,11.; ,·1;i,il'IH 1bn ;u:y 
\\"'' !1 :1\~ ,,(:·: .. : r'"~d :~" .. t.n ... :. l\ . .:.-..i~!h_\J ld ~;1 ... 1 dt h:,l'."-l ll) ti1n._\, 

l<·n~ ~· r ;h;1n ··:rd i11.1r:- irh·;;n,k·-..L·.:111 li~:ht hull"'· ;u1d '" 1\'du,-_· 
1:k,·:riL·al '-" ' ·,(:, !'~ ,,\,'I /!);. Panasonic ELECTRONIC 
LIGHT CAPSULES , ' lkr t l :~·-;L· ~ i :;111fi,;:m1 ,;J\ alH <l~c:-; : 
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,:\!f'~tlh: I~ ~ ' l'.'. . : : ~ \ \ l"fi .~·· ' ... ~.\ l~·..:-ru~I ~ hi~!~l tcr11~1Lratur · .; . 
1i1d1 '1 >!'-. , )r I ~ \: I. 
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EFG Globe-shaped Light Capsule 

Medel 
Number 

EFG 15E 

EFG25c 

Rated 
Watts 

10 

15 

25 

,- -

·- · 

Initial j Heighl/ I '/,/eight 
Lu mens .

1

Diameter
1
(gr2ms) 

I (mm ) I 
5CO ! 130 . 95 I 160 

a5o I 130 , 05 I 100 

135 .·· 951 180 1370 
I 

r..1in I 
Starting 1 
Temp. ! 
-30 ·C 

-JO ·C 

-30 c 

EFT Tubular-shaped Light Capsule 

Model Rated Initial Height/ Weight Min 
Number Watts Lu mens Diameter (grams) Starting 

(mm) 
I 

Temp, 

EFT15E 15 850 135 I 60 130 -3o ·c 

EFT20E 20 1200 157 / 60 150 -30 r 
I '-' 

jEFT28E 28 I 1750 169 I 70 190 -30 c 

JF_<_JJ .>LL \ L. :' ! i I L~ 

C: )1(\ur Tc· rn~'c.' r :!!'. T,' '> - 2sno K :it :\..\ (T r , , ;1 )1) !--:. . ' \ .: c [{ l 
;\ctkd :\\ c:r:1;.:e L: !"- · - I (I ( :1 'I) H 'll i"' 
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Choose the Dimming Performance You Need 
Decide if your application calls for architectural, high performance, or llghting management 
dimming. 

Determining 
Your Needs 

Dimminc: 
-·--·-·· ~ 

Ci1oosina 
)'olJr i,.utron 
Eluqre~cent 

. $~~ctfil9. 
Ffut)resce[?! 
§Y§t9LD.$. 

Product and 
Technical 

1% Architectural Dimming 

Hi-lume Electronic Fluorescent Dimming Ballasts deliver true architectural dimr 
performance from 100% to 1 % measured light ( 10% perceived). They meet th1 
applications, and are ideal for executive, computer intensive, and presentation 

Hl-LUME 

• Dims TB and T12 linear fluorescent 
lamps to 1% 

• 3-wire line voltage .control 

5% High Performance Dimming 

~;,~kfi# 
t ....... . 

: .... ...... .. 

HI-LU ME 

• Dims new TS high output linea 
• Slim profile design·-just 1" higt 
• 3-wire line voltage control 

2f27i200J 11 :49 PM 
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Hi·l .Uf.:1§ 

Bana~1 
jnfo~rn<=ltion 

I u-: t/,~j.r'~ 
.~?iJJ~_§:t 
k_1fc![~~3tioQ 

Eco.-10 
~~Q-$§:0.~:§) .. 
Sin.Ht~ $ource 
C9ntro!~ 

ECO·~ 1 Q~i~!:Yfil 
S!n1,1e Source - · ,.z,.; __ . . - - -·-- ···-

Contmls 

Hi-Lume Compact and Tu-Wire Electronic Fluorescent Dimming Ballasts offer I 
perofrmance dimming --from 100% to 5% measured light (22% perceived). The 
designed for demanding applications, including energy efficient compact and lir 

Hl-LUME COMPACT TU-WIRE 

• Dims T 4 and TS twin tube compact 
fluorescent lamps to 5% 

• 3-wire line voltage control 

10°/o Lighting Management Dimming 

• Dims T8 linear and T 4 compac 
lamps to 5% 

• 2-wire line voltage power and ' 
• Color-keyed push-in connecto1 

without leads) 

Eco-10 Electronic Fluorescent Dimming Ballasts provide lighting management · 
applications. they dim from 100% to 10% measured light (32% perceived} and 
commercial and institutional applications, including daylight harvesting. 

EC0-10 (ECO-SERIES) 

• Dims T8 linear and TS twin tube 
compact fluorescent lamps to 10% 

• 3-wire line voltage control 

" :~f~:, ·:2::..>.";..~~;.:.w· . 
·: . .:•;: .. -

EC0-10 (TVE-SERIES) 

• Dims T8 linear, T 4 compact ar 
fluorescent lamps to 10% 

• o - 1 a voe control 
• For retrofits or new constructic 

control and power wiring are tc 

'l/271200 I I l :49 PM 



~ the Dimming Performance You Need http://www.lutron.com/hilume/Default.htm 
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Lutron baUasts for TS, T8, and T12 lamps are available through distribution and for OEM fixture installation. Ballasts that dim T 4 lamps are 
intended only for OEM fixture installation. 

© Lutron Electronics Co ., Inc. 1996-98 
7200 Suter Rd. 
Coopersburg, PA 18036 USA 
Phone: 610-282-3800 
Technical HOTLINE: 
1--800-523-9466 I prrxiuct{ff)!utro;; com 
Questions or problems with this page: 

21271200 1 1149 PM 
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Tech Sy:--tem.~. l.nc . .Energy EfficiCDt Lighting Solutions 

Sample 2 

Type of facility: 

Fixture type: 

Fixture consumption: 

Fixture quantity: 

Hours 

E lectrical cost 

llt1p :/iwww .~11cm:chsys1en1s.con\fcos1-saving~2 .btm 

i\tfanu:facturing facility 

l x8 two lamp str ip fixture 
Two F96CW /SS/HO lamps & l standm 
ballast 

228 watts/hour 

500 

M-F 17 hours/day 
S-S 5 hours/week 

$0.10/K\VH 

"---~-- ... -- - ---- ·-... -·----...--- --- ·- ... --,.··--··------·-------····--··---- -· 

SOLtJTlON 

Install custom design optical reilector, electronic ballast and F32' 

New fixture consumption: l JO watts 

.Power reduction: l 18 watts (52%) 

1!27120111 1 I :'.16 PM 



tTech Systems, lnc. Energy Efficient Lighting Solutions 
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Additional benefits: 

Annual KWH savings: 

Annual Cost savings: 

http:!iwww .enertechsystems.ooro/cost-sav1ngs2 . htin 

Improved lighting quality 
Reduced air conditioning require 
Reduced maintenance cost 
Longer lamp life (66% longer) 

276,120 KWH 

$27,612 

Click on another sample to see some more examples of cost sav 

2/27/200 1 l l 36 PM 
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Tech Systems, Inc. Encrg) Efficient l .ightir1g Solutions 
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Sample 3 

Type of facility: 

Fixture type: 

Fixture quantlty: 

Fixture consumption: 

Hours 

Electrical cost: 

,.,$·. 
_, 

Warehouse 

l ,000 watt Merc ury Vapor high bay 

1,080 watts/hour 

300 

M-~ 1. 0 hours/day 
S-S 5 hours/week 

$0.10/KWH 

2/27W l0J Ii 3 7 J'M 



lerTech Systems. Inc. Energy Efficient Lighting Solution~ 
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http://www.enertechsystems.com/cost-savings3 .htro 

SOLUTION 

Retrofit existing fixture to 400 watt Metal Halide 

New fixture consumption: 

Power reduction: 

Additional benefits: 

Annual KWH savings: 

Annual Cost savings: 

460 watts 

620 watts (57%) 

Improved lighting quality 
Reduced air conditioning require 

531 ,960 KWH 

$53,196 

Click on another sample to see some more examples of cost savi 

2!27i200 1 l l 3 7 PM 
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Sample 4 

Type of facility: 

Fixture type: 

Fixture consumption: 

Fixture Quantitv: . -

Hours: 

Electrical cost: 

htr:pJ/www encr1ed1systcms. com!co~t-savings-4 .hun 

Hotel/Retail 

Recessed downlight with 75 watt R40 l 

7 5 watrs/hour 

500 

M-F ·1 8 hours/day 
S-S 18 hours/week 

$0.10/KWH 

2/'27/?.00l l I ·38 PM 
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http:i/www.enertechsystems.oom/cost-savings4.htln 

('------ - -------· -·---·-------- --------

SOLUTION 

Replace with 13 watt compact fluorescent lamp 

New fixture consumption: 

Power reduction: 

Additional benefits: 

Annual KWH savings: 

Annual Cost savings: 

15 watts 

60 watts (80%) 

Reduced air conditioning require 
Reduced maintenance cost 
Longer lamp lifo (up to 13 times l 

1 96,560 K WI-I 

$19,656 

Click on another sample to see some more examples of cost sav 

2/27/20011!:38PM 
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XER-HW 

LED Hardwired kit for 120/277 volt 

'\(• 

. ...... ~~ ...... \ .... ::.~· .... 

• Two LED Lamps, complete with mounting 

bracket and double faced tape. 

• 2.8 input watts per kit 

• Not for use with stepdown transformers. 

XER-25 

• Two LED Retrofit Screw in lamps 

• 2.8 input watts per kit 

• Ships with socket adapters for signs with 

bayonet, intermediate or candelabra light 

buib sockets. 

• Not for use with stepdown transformers. 

X-TRA LIGHT MFG. INC. 8U12 Frey Rd. HO\JSlOO, TX. 7'1034 PH. 800-G7H .. 6960 FAX n:~-94.3-·21l11l E-MAIL 1nlo@xtra!igllt.ccm 

·., 
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Westmark, Whitehorse 
03/04/01 

Page No 7 

DOMESTIC HOT WATER MAKING: 

Domestic hot water is made with large capacity shell and tube type heat exchangers. At least one 
of these units, located in Boiler Room Two, is uninsulated and a large reason why the room 
temperature was 105° F when we entered. Insulating these heat exchangers will reduce losses to 
the room and improve efficiency of the exchanger. Currently there are no controls other than 
simple circulator pumps operated by aquastats acting through relays to make enough hot water for 
the building. 

Installing larger, heavily insulated storage tanks will result in longer operating cycles for the boiler 
but increase the time interval between cycles. The effect is to have the boilers off for longer 
periods but when they operate they operate for a lengthened run cycle. This saves energy and 
money because the unit has fewer ' ramps up", from off to steady state efficiency. Boilers are most 
efficient when they run all the time as this eliminates off cycle losses and inefficient start up 
portions of the burner duty cycle. Operating on an aquastat in a large volume tank allows large 
batches of hot water to be made eliminating the nuisance and energy wasteful 'short cycle'. 

No savings estimate was calculated for this efficiency option due to limited use information 
available. 

DOMESTIC WATER USE: 

I received total water use records prior to formulating this report. In review of the past two years 
water bills I noticed that the cost for water has risen almost seven and one half percent over the 
period. It's well documented that low flow faucet aerators and showerheads produce a good return 
on investment as noted in the attached showerhead spreadsheet. Payback is attractive at 65 days 
and continuing long term savings of over $75,000 in the first five years is nothing but 
outstanding. None of this includes the cost savings from a forty seven percent reduction in 
shower water use. (see the Shower Energy Use Analysis spreadsheet) 
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Analysis of: 
Community: 
Telephone: 

Sheet1 

ARCTIC TECHNICAL SERVICES 
1318 WELL STREET. FAIRBANKS, AK 99701 

Tel (907)452-8368 Fax (907) 452-8007 
Water Use Analysis 

Westmark Hotel 
Whitehorse, Yukon, Canada 

Fax: 
Period of Analysis : I December-98 to December 00 
Number of Months in Analysis: I 24 

Date of 
Water Meter 

Reading 
Dec-98 
Feb-99 
Apr-99 
Jun-99 
Aug-99 
Oct-99 
Dec-99 
Feb-00 
Apr-00 
Jun-00 
Aug-00 
Oct-00 
Dec-00 

Water Use Water Use Cost of Water 
Quantity Quantity In Canadian 

Imp. Gallons US Gallons Dollars 
Start 

24,000 28,808 2,505.15 
29,300 35,170 3,170.15 
76,100 91,346 8,537 .21 
60,900 73, 100 6,832.01 
54,900 65,898 6, 158.91 
32,800 39,371 3,679.64 
30,300 36,370 3,399.18 
43,500 52,215 4,880.01 
59,800 71,780 6,708.61 
87,300 104,789 9,739.67 
37,100 44,532 4, 162.03 
35,000 42,012 3,926.45 

2 Year Total Use 2 Year Total Use 2 Year Total Cost 
571,000 685,392 $63,699.02 

1999 Total Gal 2000 Total Gal 
278,000 293,000 

Water cost rose Up 7.4% in 2000 

Water use rose Up 5.4% in 2000 

Page 1 

% Change · 
Up 5.4% 

Percentage Use 
for Time Period 

Considered 

42% LI 
5.1% 
13.3% 
10.7% 
9.6% 
5.7% 
5.3% 
7.6% 
10.5% 
15.3% HI 
6.5% 
6.1% 



--------------------
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Analysis of: Westmark Hotel 
Community: Whitehorse, Yukon, Canada 
Telephone: 
Type of Fuel Oil Units I Gallon I 
Cost per Unit $2.40 Btu I Unit I 13s,0001 

Sheet1 

ARCTIC TECHNICAL SERVICES 
1318 WELL STREET, FAIRBANKS, AK 99701 

Tel (907)452-8368 Fax (907) 452-8007 

Shower Energy Use Analysis I 

Efficiency % 65.00% (steady state efficiency less estimated heat exchange efficiency) 

Existing Number of Minutes Delta T 
Location GPM Use Showers of Use {Th-Tc} 
Guestrooms 3.5 181 15 60 

Retrofit Number of Minutes Delta T 
Location GPM Use Showers of Use {Th-Tc} 
Guestrooms 1.8 181 15 60 

I Retrofit Cost Analysis 
Cost of New Showerhead $12.00 
Cost of Installation Labor/Hr $14.00 
Time to Install Showerhead (Hrs) 0.25 
Cost of One Shower Retrofit $15.50 
# of Showerheads 181 
Total Cost of Retrofit $2,805.50 

!Assumptions: I No fuel cost increases or inflation 
One person per room @ one shower per day 
70% annual average occupancy rate 
Cost values are in Canadian Dollars 

Gallons of H20 Used Btu/Total 
9,503 4,635,320 

Gallons of H20 Used Btu/Total 
4,887 2,383,879 

[ Savings Analysis J 

Daily Savings = $43. 10 
Annual Savings = $15,733.15 
First Year Savings= $12,927.65 
Simple Payback (Days)= 65.1 
(Total Cost I Daily Savings) 

Page 1 

Daily Existing 
i I MBtu % In Use Shower Cost 
$0.027 0.7 I $88.74 

Daily Retrofit 
i I MBtu % In Use Shower Cost 
$0.027 0.7 I $45.64 

ICumulative Savings 

2nd Yr $28,660.79 
3rd Yr $44,393.94 
4th Yr $60, 127.08 
5th Yr $75,860.23 
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Westmark, Whitehorse 
03104101 

HEATING SYSTEMS: 

- --------- -------------------------
Page No. 8 

Four water tube oil fired boilers, two each located within two boiler rooms are used to heat the 
building. Operating controls are standard, simple and good opportunities for savings are available. 
In each location the boilers are operated in a 'lead/lag' manner with instructions to maintenance 
personnel to alternate the lead boiler week by week. This is an archaic and unnecessary task to 
impose on busy maintenance personnel when numerous proven electronic controls are available. 

While it was not the coldest weather I observed numerous short cycle times for the lead boilers. 
Abbreviated operation cycles are an indication of boiler system over-sizing. Short cycles are also 
wasteful and result in more wear and tear on equipment from voltage inrush from starting and 
stopping pumps and motors. A popular method used to lengthen cycle times is downsizing the 
burner nozzle. While this provides some measure of savings it's important to insure that the 
proper burner end cone or flame retention air delivery parts are installed and adjusted if reductions 
in nozzle size greater than ten percent are desired_ (refer to the ABC Oil Burner Data Booklet, 
page l) Maintenance personnel reported that these burners had been modified to operate at lower 
capacities but no record of this was provided to me. I clocked the fuel flow meter on several units 
and one in BR2 seemed lower but the others (in BRIO) were recorded to be at maximum capacity. 

If keeping the existing oversized boilers (which will be even more oversized as the heating load is 
reduced) installation of automatic boiler controls are a good option and can result in fuel savings 
approaching twenty percent, without human intervention. I've listed several options below. 

Option One: 
Install a common and inexpensive indoor I outdoor reset aquastat with exterior bulb sensor_ 

This control will drift the water temperature in the heating circulation loop according to the outside 
temperature. The result of using this control is lower temperature water circulating in 
summer/spring/fall and higher temperatures during winter months. Savings are great for the low 
price of $250 to $450 CAN estimated installed cost. (See Aquatrol, Outdoor Temperature 
Compensator literature) 

Option Two: 
Installation of intelligent digital controls can result in even greater savings. Controls of this 

type will automatically alternate the lead/Jag boiler sequencing and some will 'learn' the typical 
operating pattern and extend cycle times and maximize off cycles to provide maximum fuel 
efficiency. Expect seven to fifteen percent savings from installing these controls. (See Tekmar 
Control literature) 

Option Three: 
Replace existing oversized units with multiple small units controlled to stage fire as the 

demand increases. This retrofit strategy further lowers off season standby losses by shutting off 
boilers that are not needed while randomly alternating operation of ' primary' units between the 
available systems. Typical controls are placed on the return of the circulation loop to sense when 
the return water temperature needs to be raised for lowering outside temperatures. Unless there are 
current plans to replace the heating systems, economic justification must be calculated prior to 
implementation of this option. (Requires engineered boiler replacement with multiple small units) 
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Telephone: 
Type of Fuel 
Cost per Unit 
Efficiency % 
Exp Surface Area 
Volume 

Sheet1 

ARCTIC TECHNICAL SERVICES 
1318 WELL STREET. FAIRBANKS, AK 99701 

Tel (907)452-8368 Fax (907} 452-8007 
Heating Energy Analysis 

Westmark Hotel 
Whitehorse Yukon, Canada 

Fax: 
Oil Units US Gallon/Liter 

Last 2.4 Btu I Gallon 135,000 
80.00% Btu I Liter 29,696 
106,535 HeatedFloor Area 95,653 
904,274 

Date Fuel Fuel Cost of Fuel 
of Fuel Delive Delive In Canadian 
Delivery Liters US Gallons Dollars/Gallon 
03/2/2000 14,120 3,106 5,958.64 
03/15/00 11 822 2,600 5,645.01 
04/12/00 14,219 3, 128 6, 789.57 
04/21/00 13,867 3,050 7,586.64 
05/11/00 7,968 1,753 3,575.24 Lowest 
06/09/00 10,856 2,388 4,871 .09 
07/12/00 16,504 3 630 7,454.86 
08/18/00 11 ,431 2,514 5,150.81 
09/11/00 15,220 3,348 7,273.64 
10/02/00 8,467.46 
10/13/00 7,090 1,560 3,705.94 
11/07/00 15,000 3,300 7,840.50 
11127/00 14391 3,166 7,873.32 
12/08/00 7,316 1,609 4,002.58 

....,..,..,..,....,,....,.,....~~~--t~~~---,,........,..-+-~~~~~---t ..._ __ __ 
12/20/00 15,729 3,460 Highest 

1--~~~~~--+~~~~~--~~~~~~ 

01/03/01 13,608 2,993 7,444.94 
01/17/01 12 153 2,673 6,405.85 
01/30/01 12 958 2,850 6,830.16 
02/13/01 15,595 3,430 8,220.12 

Total Da s Total Liters Total Gallons Total Cost $CAN 
348 246,765 54,281 $123,701.69 

Average Cost Average Cost Average Average 
per Liter per Gallon Liters I Day Gallons/Day 

$0.5013 $2.28 I 709.09 156 

Average Average Average Average Annual 
Gallons/Month Cost per Day Cost per Month Cost per Room 

4,523 $355.46 $10,308.47 $683.43 

Page 1 
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Sheet2 

ARCTIC TECHNICAL SERVICES 
1318 WELL STREET, FAIRBANKS, AK 99701 

Tel (907)452-8368 Fax (907) 452-8007 

Westmark, Whitehorse, Dimension Cale Sheet 

VOLUME FLOOR WALLS ROOF 
Cubic Feet Square Feet Square Feet Square Feet 

Crawlspace Totals 78,518 19,630 3,284 0 
First Floor 446,748 37,229 14,880 9,979 
Second Floor 189,504 27,658 15,792 0 
Third Floor 189,504 27,250 15,720 27,250 

_IT_o_T_AL_s ___________ I I 904,2741 I 92, 13711 49,6761 _I __ 37_,2_2_9, 
(heated floor area - no crawl ) 

(Exposed Surface Area I _I __ 1_00_,_5_35_.I 

I I Envelope Surtace I Volume Analysis 

I 
I 
I 
I 
I 
I 
I 
I 

Btu/Square Foot of Exposed Surface Areal 68,784 
Btu/Square Foot of Heated Floor Area 76,609 
Btu/Cubic Foot of Heated Volume 8,104 

Page 1 
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Application 
The AQ475A Aquatrol Outdoor Temperatt..:re Compensator automatically 
regulates boiler water temperature to provide outdoor reset. The OHW 
Priority option operates the boiler at the Boiler Maximum Temperature 
setting to hea~ domestic hot water and can operate or shut down the 
system circulator. The boiler High Limit safety function must still be 
provided t.1y the bo!ier manufactur~r's high limit. 

Features 
• Adjustable settings for boiler maxirn!Jrn temperature, boiler minimLJm temperature and outdoor low 

(design) temperature. 

• Selectab!e Warm Weather Shut Down (l/'JWSD) at 70"F (21"C} to prevent summer boiler operation. 
• Domestic Hot Water (DHW) priority. 

• Repiaceabie circulator re lay common to other Honeywell replacement controls. 
• Supply and outdoor sensors included . 
• Automatic boiler operating differential. 
• Automatic system circu lator exercising. 

• Long-iife DC reiay drive control technology. 

• Troubleshooting LEDs. 

• Push-to-test button. 
• Fu!i size screw terminals. 

• Functional replacement for Honeywei! T475A Outdoor Reset Controller and W964F Aquatroi 
(on-off mode). 

Specifications 

Important 
The specifications given in this publication do not include normal manufacturing tolerances; therefore, an 
indi1;idual unit ;nay not e.xact!y match tt1e fisted specifications. Also, this product is tested and calibrated 
under closely controlled conditions and some minor differences in 
performance can be expected if those conditions are changed. 

Model: 
The A0475A Aquatrol Outdoor Temperatur~ Compensator automatically cycles the boiler to regulate 
heating supply water temperature using an outdoor reset curve. The AQ475A incl1.1des a supply and 

/./28!20<)l I 125 AAI 
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outdoor sensor. tie-clamp, mounting bracket and wire-nuts 

Electrical Ratings: 
L 1-L2 Power Supply: 120 Vac,60 Hz, 1200 VA 
Ci-C2 Circuiator Output 120 Vac, 10 A: 1/3 hp (74 AFL , · 444 ALR ); 240 VA pilot duty powered contact 
T-T Boiler Output: 24 to 120 Vac, 3.7 AFL, 22.2 ALR maximum; 240 VA pilot duty, isolated (dry) contact 
DHW Demand input opto-isolated 24 to 240 Vac. 
R-W Thermostat input: Dry contacts from thermostat or end switches; 24 Vac, 0. 10 A 

Temperature Control Ranges: 
Boiler (Supply) Maximum: 120°F to 225°F (50°C to 107°C). 
Outdoor Low (Design) : - 50°F to 30°F (-46°C to -1°C) 
Boiier Minimum OFF. 80°F to 180°F (OFF , 27°C to 82°C) 

Temperature Ratings: 
Control 32°F to 122°F (0°C to 50°C). 
Sensors: -50"F to 255°F (-45°C to 125°C ). 

Humidity Ratings: 
Less than 90% RH, non-condensing. 

Electrical Connections: 
No. 6 wire clamp screw terminals. 

Outdoor and Supply Sensors: 
10 kc @ 77°F (25°C), NTC ±1 %, beta = 3950. 
Lead Length: 42 in. (1067 mm). 

Approvals: 
Canadian Standards Association 
CIUS Certified , LR: 9.5329-1 

Dimensions: 
See Fig. 1. 

Cross Reference: 
Functionally replaces Honeywell T475.A. Outdoor Reset 
Controller and W964F Aquatrol configured in on-off mode. 

Thermostat Compatibility: 
Contemporary Honeywell electromechanical and 
electronic 2-wire thermostats. 

Replacement Parts: 
32002190-001 Circulator Replacement Relay. 
32002100-001 Outdoor or Supply Sensor 

Fig. 1 AQ475A Approx. mounting dimensions in inches (mm) 

2/28/2001 11 :25 AM 
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11'] Get the PDF version: Includes application and wiring drawings 

Braukmann Plumbing and He~J~.CIB!!ols 
Oil/Hydronic Controls 

SPARCO Hvdronic Heatinq, Plumbing and Enemv Products 

Site updated: 10 Mar 2000 
Copyright © 1997 · 2000 Honeywell !nc. All rights reserved (Legal Nol!ffil 

Please send comments to water-controls@honevwell.ca 

'.?J2R/200 1 l l :25 AM 
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Boiler Co ntrol 262 Two Stage Boiler & DHW I Two Stage DHW 

Control Description The Boiler Control 262 Is a microprocessor-based boiler outdoor reset 
that has two modes of operation. Mode 1 operates as two stage boiler and DHW, and mode 2 
operates two boilers or a Lo I Hi fire boiler for DHW applications. A tekmar Indoor Sensor, 
Digital RTU, or a Zone Control can be connected to provide indoor temperature feedback from 
single or mu!tiple zones. An optional Remote Display Module 040 and DHW indirect sensor 
can also be added. For a list of boiler I DHW control functions, click her~. For DHW only click 
'here. 

Appl ications (A's) 
A 262-1 Thern:ostat controlled zone valves with poo! or spa setpoint operation. DHW 

priority generation and boiler outdoor reset. 
A 262-2 Zones cont~olied by thermostatic radiator valves (TRV) with boiler outdoor 

reset of two boilers. 
A 262-3 Therr:ostat controlled zone pumps with DH\/\/ priority generation and boiler 

outdoor reset of two boilers. 
A 262-4 DHW generation with tvvo bo!lers. 

3i4126<l1 9:33 AM 
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Packaged weight 

Dimensions 

Approvals 
Ambient conditions 

Power supply 

Relays 

Demands 

Sensors included 

Optional Devices 
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D 262, A 262's, D 001, D 070, E 003, U 262 

Microprocessor PIO control; This is not a safety (limit) 
control 
4 lb. (1810 g), Enclosure A, blue PVC plastic 

6-5/8" H x 7-9/161
' W x 2 13/16" D (170 x 193 x 72mm) 

CSA C US, meets ICES & FCC regulations for EMI I RFI 

Indoor use only, 32 to 122°F (0 to 50°C), <95% RH 
non-condensing 

120 V (ac) ±1.0% 50/60Hz 1300 VA 

240 V (ac} 1 O A 1 /3 hp, pilot duty 240 VA 

20 to 260 V (ac) 2 VA 

NTC thermistor, 10k0@ 77°F (25°C ±0.2°C) ~=3892 

Outdoor Sensor 070 and Universal Sensor 071 

tekmar type#: 031. 040, 062, 063, 071. 072, 073, 076, 
077, 367, 368, 369 
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I Not": This is onto,' a concept drawing. lhe d.':signer must determine wheltier this application will work in his sysiem and rr.uSl ensUl'e CQ!Tlpliance wi111 
code requi10menm. Necessary auxil iary equipment, isolation relays (f()( loads greater than i.l'>c ~pcciri<;r, '.ekmar rntamal relay ratings), and o~er safety 
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System Operation 

......... A 262-2 07/99 
----:--:i 

l 

The Boiler Control 262 provides partial or full outdoor reset to three (or more) thermostatic radiator valve zones. Constant circulation 
to the zones is provided by the boi!er pump (P1 ). The bo:lers are staged as required to provide the supply water temperature that 
satisfies the loads. An opt ional Remote Display Module (ADM) provides remote adjustment and monitori ng o' the control. 

Heat Source Details The heat source can be either h'gh mass or low mass non-condensing or low temperature boilers . 

Piping Details Thermostatic radiator valve (TRV) zones are piped into the boiler loop. A pressure differential valve (V1) provides a 
bypass for the boiler pump (P1) in tr1e event that most of the TRV's are closed. Tne boilers are piped using parallel primary I secondary 
in order to provide equai and isolated flow through each boiler. 

Boiler Demand When the outdoor air temperature is below the Warm Weather Shut Down (WWSD) setting, the 262 turns on the boiler 
pump (P1) . The boiler supply water temperature is based on the Reset Ratio or Characterized Heating Curve settings. The boilers are 
staged to satisfy tne required boi ler supply water temperature . Whenever the boilers are fired , the 262 aims to increase the boiler supply 
water temperature to at least ti"e Boil MIN setting . 

Al i control functions and specifications are iisted in the Product Calaiog I 000 and the Data Brochure D 262. 

Required Material and Essential Control settings 

Required tekmar Products 
Boiler Control 262 

Optional tekmar Products 
Remote Display Module (RDM) 040 
Timer 031 

tekmar"' 
C nntrn l Sys1e-m s 

1ekmar Con1rol Systems Ltd., Canada 
tekmar Control Systems. Inc., U.S.A. 
Head Offiee: 4611 - 23rd Street 
Vernon, B.C. Canada V1T 4K7 
Tel. {250) 545-n49 Fax. (250) 545--0650 
Web Site: www.tekmarcontrols.com 

Product desrgr, software and ltterat1.<re am Copyright © 1999 by: 
tekmar Control Systems Ud anrJ tekmar Coritrol Systems, Inc 

4 of 8 

----.-.-... - ---1 

262 Essential Application Control Settings (Adjust Menu) 
Item Field Setting 

MODE -1-
STAGE 1 AUTO 
STAGE 2 AUTO 

Note For all other settings, refer to the Data Brochure D 262. 

Al l specrt1cations are sub1oct to change w1lhou1 no1tee. -..~ 
Printed iri Canada . A 262-2 07/9& . "'"" 
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HEDUCE l''UEl, BIT.LS ON BJG BOTLERS 

IF LOOKING AT YOVR F UEL BILLS MAKES YOUR BLOOD BOHJ, 
.MICROTherm CAI' REDUCE FUEL USAGE ANJ) COST, AND INCREASE YOUR 
COMFORT LEVEL. SOME 0.F MICROTherms's SATlS.FlED C USTOMERS ARE: 
l!nited states postal service, M.arriott Hotels ,Hyotte Hotels, Maq's, Sears, Aston Hotels 
,Stow mountiai.n rcso.rt, Ramada Hotels, ABC Realty, Pacific Realt_y, Kraus 
Management, Glen Oaks Co-op, to name a few. Guaranteed 10% savings on your fuel 
bill or a complete refund of purchase price including installation costs. AH Boiler's witb 
fuei bills O\'t~r $20 thousand a year benefit greatly~ h ~ivc the shmicst payback time and 
are the best candidates for MlCROTbenu 

.F.EA TURES: 

*Saves muney by reducing fuel consumption: Archives fuel sa\-ings of l0%1 to 20%, and 
more. 

*ECONOvllCAL AN D COST 'EFFECTlVE 

*OFTKl\ PAYS FOR ITSELF JN FIRST YEAR 

""Docs NOT have troublesome outdoor temperature sensors 

*WORKS WlTH EITHKR GAS OR OIL FIRED BOU..1ERS 

*EXTENJ>S THE LIFE OF YOUR SYSTEM by reducing the number of burner 
igni!ions. 

"" fJ\lfPl~OVltS AIR QlJALlTY: fewer burner ign itions produce icss soot, pollutants and 
toxic materials. resu lting in cleaner operation and a cleaner environment. 

2.!28!1001 2:58 PM 
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* rs a UL USTED ENERGY MANAGEMENT DEVICE, and complies with the limits 
for a class A digital device ( FCC rules part 15) 

*\Vas developed in Sweden and is now manufactured in the United States in an ISO 
9002 certified plant to the international standard for world class companies. 

*IS VTRTUALLY MATNTENENCE-FREE and is designed for long life and 
productivity 

*US GOVERNMENT SAI,ES N1JMUER (NSN) 4520-01-426~3292 

* UL LISTED 9T59 

Please Give Arthur Dworin at Pollution Solution Co. your Feedback or Questions. 
l-800-706-5007 
Fax: (212) 962-0981 
Or 

E-MAIL 

MJCROtherm Case Study 

From New York Real Estate Jornal 

l\HCROthenn Case Study 

From New York Real Estate Jornal 

The Glen Oaks Co-op is one of the largest Co-ops East of the Mississippi. It is comprised 
of 134 buildings, each two stories high, which contain a total of 2904 units. Situated on a 
150-acre piece of property, the Co-op takes up the entire village of Glen Oaks plus parts 
of Bellrose In Queens. The buildings, built in 19471 are constructed of plaster with brick 

facades. To heat the entire Co-Op and maintain hot water in each unit, Glen Oaks 
management bas 96 boilers serviced by 20 different gas lines. 

Jn the Fall of 1996, Stuart Schwartz, contacted Glen Oaks management regarding a 
product- MlCROTherm that SNS was representing. MiCROTberm is an energy savng 

device for commercial hot water heaters and boilers that guarantees lower fuel bills 
without lowering thermostsats. Actual installations have proven a 10-20% savings in 

fuel usage. As a corporation, we've been in the energy-savings business for more than 20 
years and represent many sucsessful energy conservation products," said Schwartz. We 

are amazed by MICROTberm and what it delivers." 

MICROTherm Jowers fuelusage by extending the off-cycle and creating longer, more 
efficient, but less frequent on~cycles. The result of this patented process is a reduction in 

the number of ignitions and total operating time. 

The device which is a microprocessor based computer, constantly monitors the demand 
on the boiler by assimilating an factors affecting a buildings beating requirements, 

2/2812001 2:58 PM 
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including occpancy, climate, wind chill, solar gain, type of building, and many others. 
Most other energy saving devices only consider outdoor temperature. With this 

information, MiCROTberm then calculates the optimum time between off and on cycles 
and controls burner ignitions accordingly. unlike any other product, MICROTberm 
can, at any time, actually compute its economy in terms of percentage savings and 

reduced ignitions, displaying it on the LCD screen. 

After a formal presentation and further discussions~ Glen Oaks was interested enough 
in the product to conduct a demonstration. Randy Gunther, controller, Glen Oaks 

reviewed the twenty gas line accounts and found three that tracked almost identically in 
terms of thermal usage over the past four years. In late Decernber, 1996, 

MICROTherms were installed on four boiJers, all fed by the same gas line, and charted 
the results over five months. Gunther then compared the results to the two other similar 

gas lines, consisting of a total of eight boilers, that did not have MTCROTherms. \V'e 
have discovered a 2o+ percent savings in fuel usage,'' said Gunther. And not only did 

we save a substantial amount in fuel, but we did so without inconveniencing our tenants. 
No one noticed a difference." 

"We know what MICROTherm can do for commercial hot water heaters and boilers," 
said Schwartz. Believe it or not, because the results can be so dramatic, it is sometimes 

difficult to convince building owners to give MICROTberm a try. In a situation like this, 
where you can actually mal<e legitimate comparisons between boilers with 

MICROTherms and those without, it .inst doestn't make sense not to try it. 11 

MICROTberm works under the principle that all boilers are inherently oversized 
because boilers are built to accommodate the coldest days only 5% of the year. The 

other 95% of the year, In which the burner cycles on and off maintaining temperature 
In the boiler, is where MICROTherm saves energy. 

Should the temperature of the water drop to a programmable low limit, perhaps due to 
a sudden increase in demand, the microprocessor immediately cancels any extended off­
cycJe; allowing the burner to ignite. MICROTherm also has a watchdog technology that 
immediately shuts itself down in the event of power interruption and will restart itself at 

its last programmed setting when power is restored. Other significant product 
advantages include virtually no maintenance, a payback period between three months to 
a year, and, with less burner ignitions, a cleaner, healthier environment, and a boiler that 

has a longer life. 

For more info please call: 
Arthur Dworin 1-800-706-5007 

Fax (212) 962-0981 
Or 

E-MAIL 

2/28/200 I 2 58 PM 
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Westmark, Whitehorse 
03/04/0 1 

VENTILATION SYSTEMS: 

Page No. 9 

Current building ventilation systems are problematic. There are five areas affecting ventilation of 
the Hotel: # 1 Range hood exhaust; #2 Make up Air Handler above Pantry; AH1 in Boiler Room 
One; AH@ in the Office Wing; #5 Individual Room Bathroom Exhaust Fans. None of these areas 
operate automatically in conjunction with one another. I found negative pressures (-8 to - 12 
pascals) near the main entrance doors with lower pressures (-2 to -4) in guest rooms throughout 
the building during my observations. In only two rooms on the third floor did I find a positive 
pressure with reference to outdoors. According to the hotel maintenance personnel the building 
was unable to maintain a positive pressure and this was evident when passing through the main 
entrance with a large amount of air entering into the building whenever the doors were opened. 
AH HV AC systems need to be balanced together. 

RANGE HOOD EXHAUST AND MAKE-UP Am: 

Upon visiting the kitchen I noticed where all range hoods were operating without the roof 
mounted, propane fired make-up air unit operating. When asked, the chef reported he believed the 
unit was inoperable for the past month and that they had not initiated it's used for that reason. A 
hotel maintenance representative stated he believed the unit had been repaired and that it was 
operable but did not feel authorized to over-rule the chef and therefore left the unit off Afterward, 
I was unable to find out whether or not the make-up air unit was functional and believe the source 
of negative pressure to be caused by operating the range exhaust hoods without sufficient make-up 
air. These are very large units and are equipped with powerful motors capable of moving several 
thousand cubic feet of air per minute. 

It is likely that the negative pressure caused by these hoods is a major contributor to infiltration 
and freezing pipes, etc, as such cold air leaking in through random areas throughout the building 
envelope would be necessary to supply the high flows of the range exhaust hoods. Balancing 
kitchen area pressures to make them only very slightly negative with reference to the outside will 
be necessary to enable other air handling equipment to operate successfully, as designed. 

In reviewing the fuel Btu content and costs for propane and oil I noticed an interesting anomaly. 
While oil presently costs six percent more per liter than propane, one liter of oil contains 
approximate~y thirty-five percent more energy. Seems unfortunate that a, bigger and better 
propane fired, roof top mounted make-up air handler is soon to be installed! Combustion 
efficiency differences can not make up this great of a difference in price per Btu. Oil seems to be 
the best buy for fuel in the Yukon. (fuel switching should be considered for this type of 
application) 

There is a room adjacent to the bar and kitchen area named the 'valve room' . This room contains 
the heat distribution manifold for boiler room one and is very hot at ~ 100° F. An innovative 
approach to efficiency would be to consider using the excess/waste heat available in the valve 
room to temper make-up air for the kitchen exhaust range hoods. A mechanical engineer could 
likely make use of waste heat from this space. 
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Westmark, Whitehorse 
03/04/01 

AIR HANDLER 1 

Page No. 10 

This unit is in need of a thorough going over, cleaning and posting of labels on all dampers, valves 
and actuators. I found the primary fan motor slipping the belt and only making a small percent of 
the unit's rated air flow. Filter trays are in need of gasketing and the controls were not clearly 
marked or intuitive. All of the units dampers were closed when I arrived and one set of controls 
were completely inoperable. A lack of maintenance interest or knowledge is evident and the only 
explanation for the poor condition of this unit. In not allowing any fresh air to enter the building 
via the closed damper position, the exhaust only situation was additive to the negative pressure 
supplied by the kitchen range hoods and no make-up air. This is not a healthy condition for the 
building's mechanical system to be in (frozen pipes?). 

I recommend a thorough re-commissioning of this unit with associated labeling of all moving parts 
and a clearly written O#M manual. Such recommendation is valid for all mechanical systems in 
the building. This is a necessity for a building this size with the employee tum-over rate being 
what it has been. The common response to my questioning maintenance personnel was "Well, 
that' s the way it's always been ever since I got here!" This is not an adequate excuse. 

AIR HANDLER 2 

AHU2 is situated in a small room accessible by a climbing a short ladder and squeezing through a 
' cubbyhole". While not the most comfortable entry I suppose it serves the purpose. Several 
things were curious about AHU2. 

First, the outside filters had been removed along with gasketing designed to keep air passing 
through the filter and not around it The filter trays had a considerable amount of snow 
accumulating in them which will eventually melt and leak through to the floor below. 

Second, the door to the outside would not seal air tight and a high negative pressure was sucking in 
cold air cooling the room. Extreme cold temperatures could freeze water pipes in the area and 
create an embarrassing situation for persons in the room below when they thaw. 

Third, nobody could sufficiently explain the recently installed digital control. If I can't determine 
what the thing does th.en who is going to repair, program or over-ride the unit when a failure 
occurs? Just one more example of the need to create a detailed O&M manual 
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Thermo grams 

Index 

Room 228, Livingroom Wall and Rim Joist Intersection With Bedroom Wall 
Room 228, Livingroom Wall Intersection with Bedroom Wall 
Room 203, Radiator Below Window 
Room 203, Wall Intersection In Bedroom 
Room 203, Wall Intersection In Bedroom With Hot Distribution Pipe In Wall 
Partition 
Room 301 , Wall Intersection In Bedroom showing Cold Window Air Leakage 
Room 301 , Window Installation Air Leakage 
Room 301 , Electrical Outlet Air Leakage 
Room 309, Electrical Outlet Air Leakage And Cold Outside Comer 
Room 309, Temperature Variations Due To Misplaced Insulation 
Room 309, Temperature Variations Due To Air Leakage At Interior Surfaces 
Room 257, Temperature Variations Due To Framing At Interior Surfaces 
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WESTMARK HOTEL, WIDTEHORSE, YUKON 
THERM OGRAM ONE: Room 228, Living room wall and rim joist intersection with bathroom wall. 

This image shows cold surfaces as the result of air leakage into the building due to a negative pressure being applied with a 
blower door. It is most interesting as the position of the image is located approximately twenty feet from any outside surface 
and should reflect normal interior temperatures. This indicates a need for air~sealing the exterior surfaces of the building. 
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Line LI is a histogram of surf ace temperatures occurring along the line. As previously noted, this location is twenty feet into 
the building and on an interior wall. The minimum temperature recorded is 3 7.5 F. In the right hand Area temperature are 
theanal qualities within the box designated RI on the thennogram image. The coldest temperature recorded within RI is 
3 l .28F while the wannest surface is 62.55F. Operation of the building in a negative pressure mode wiH provide cold interior 
surfaces due to air leaking into the building via the ' shim spaces' between individual modules. OnJy by completely air sealing 
the exterior building fabric can these air leakage pathways be easily eliminated. 
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WESTMARK HOTEL, WIDTEHORSE, YUK.ON 
THERMOGRAM 1WO: Room 228, Living room wall intersection with bedroom wall. 

'(•] 1mg00) ana Image] l!!!I~ f3 

The image above illustrates cold stnfaces at the intersection of an interior \.\-ml with the exterior wall. Two rectangular boxes, 
Rl and R2 are drawn around the colder surfaces and the temperatures measured within are shown in the graphic below. It is 
obvious that energy lost through conduction and convection is occurring at a rapid rate, enough to result in a low temperature 
of25F, well below freezing. 
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WES1MARK HOTEL, WIIlTEHORSE, YUKON 
THERMOGRAM TIIREE: Room 203, Radiator below window. 

Thennogram Three illustrates the pattern of heating that we found to be common to all hotel room exterior walls. Cold 
window surfaces and hot baseboard surfaces are evident resulting in heat exiting the structure primarily through windows. 
Wall insulation is estimated to be at a low R-7.5 at most due to compression and voids found in rooms representative of 
module construction. Double pane glazing is typicaHy rated as being R~ 1.8 at the center of glass, lower at the perimeter. 
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Installation of higher quality glazing would easil.y halve existing window heat loss and minimize condensation on window 
interior surfaces. Triple pane units with Lowe coatings and argon gas filling can rate as high as R-4.5. 
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WESTMARK HOTEL, WHITEHORSE, YUKON 
THERMOGRAM FOUR: Room 203, Wall intersection in bedroom. 

Thennogram Four reveals a heating pipe riser hidden within an interior partition wall between adjacent units. Distribution 
piping such as th.is is responsible for overheating in various units during summer months. When additional solar gain is 
.present with warm outside temperatures, the constant circuJation loop, still operating at 160 - 180 degrees F, causes elevated 
temperatures to occur within these rooms. Application of air-sealing and insulating the exter:ior envelope will allow the owner 
to drift the heating circulation loop water temperature lower using an inexpensive digital controller to minimiw summer 
overheating. As it currently exists, the building is out of control. 
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Adding pipe insulation to heating and domestic hot water p iping will further lessen room overheating but at a cost for gaining 
access and refinishing affected wall areas. Drifting heating water temperatures is believed to be the best approach lo gaining 
room temperature control and lowering energy use. If summer overheating continues after reductions in distribution water 
temperature have taken place, insulating piping within walls of a test portion of the building should be considered. 
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WESTMARK HOTEL, WIDTEHORSE, YUKON 
THERMOGRAM FIVE: Room 203, Wall intersection in bedroom with hot distribution pipe in partition wall. 

Another example of heat input from high temperature distribution piping imbedded within interior walls. The same process is 
occurring here as in the previous Thermognun Four. 1bis is the same room and therefore the heat input is compoWlded by 
having a ' hot' wall on either side leaving little opportunity to control temperatwes on a day to day basis. 
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WESTMARK HOTEL, WHITEHORSE, YUKON 
THERMOGRAM SIX: Room 301., Wall intersection in bedroom showing cold window air leakage. 

There are two points located within the above tbermogrnm six. The temperature difference between the points is 
approximately 30 degrees F. 1bis results in localized areas of discomfort for the resident and potential condensation damage 
from moisture fonning on cold swf aces. Increased maintenance and occupant complaints are certain to follow. Dw'ing our 
investigation as to why the ' new' window might be leaking so much we found that the units were installed without insulation 
being applied between the frame and rough opening. This facilitates increased air leakage and promotes rapid deterioration of 
the framing material. It is my recommendation that the installer be requested to correct the deficiency as soon as possible. 

[•] Della T rFJ l!!!ilfilEi 
ID Dela-T Em1 Em2 

29.95 71 .18 41.23 0.91 0.91 
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WESTMARK HOTEL, WHITEHORSE, YUKON 
TIIERMOGRAM SEVEN: Room 301, Window installation air leakage. 

Another view of an uninsulated 'new' window installation. Application of foam insulation in the perimeter area of the window 
frame to the rough opening wiU minimize the possibility for cold air to leak between the room and outside. 
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WESTMARK HOTEL, WHITEHORSE, YUKON 
THERMOGRAM EIGHT: Room 301, Electrical outlet air leakage. 

Outside air entering through interior wall outlets is pervasive throughout the building due primarily to the modular 
construction style. Application of a continuous exterior air barrier and additional insulation on the outside will solve this 
problem, improve comfort and significantly reduce energy costs. 

(·] Line_ T c mpc 1atu1c ("F) f!IJEJ £i [·]A1ed_ T empe1ature !"Fl fi!i lfil £i 
ID MeanT Min Max Std)ev V111 Em r 60.42 

1.9e+001 0.91 46.00 67.89 4.33 

tr' 

""' 40 0.. 

! '..ll 

SaveAreas. . Load Ar~ .. 

' I 0 
··,\ 0 50 100 150 200 250 300 

ID Temp Min Max Stcl>ev v~ Em 

r '"" ..... : ·l 54 _I I 1)4 -
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WESTMARK HOTEL, WHITEHORSE, YUKON 
THERMOGRAM NINE: Room 309, Electrical outlet air Leakage and cold outside comer 

Thermal characteristics of the circled areas of interest are presented within the chart below. Cl illustrates cold air leaking into 
the room from outside while C2 and C3 represent cold surfaces from conductive loss through framing at an outside comer. 

Mn 

37.01 
35.64 
42.91 

l~oat& .. j 

6l35 
61 .09 
61 .n 

SaveAreai. .. 

2.0e+001 
7.8e+OOl 
2.3e+001 
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WESTMARK HOTEL, WHITEHORSE, YUKON 
THERMOGRAM TEN: Room 309, Temperature variations due to misplaced insulation. 

Above is a typical exterior wall panel. The modular style of construction lends itself to consistent quality of assembly so we 
believe the temperature profile of this outside wall section is likely to be common throughout the building. Some of what is 
seen in this view is the difference between insulated and frame portions of the wall The mottled look comes from insulation 
that has been installed in a compressed manner resulting in wider temperature variations. R2 has a temperature difference of 
almost ten degrees F. Cold areas near the perimeter of the window frame are due to the space between frame and rough 
opening being left uninsulated. 

(·]Arc.i_ T c mpc1atu1c (°F) B IB EJ 1 

ID MeonT 

Al 57.68 
A2 56.32 

Min 

54.94 
50.62 

IL$~ p_ata_.J 

Max St<f)ev 

60.64 0.82 6.Se-001 0.91 
59.32 0.93 8.7e-001 0.91 

Save Area&. . J load Areas. .. 
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WESTMARK HOTEL, WHITEHORSE, YUKON 
TIIERMOGRAM ELEVEN: Room 309, Temperature variations due to air leakage at interior surfaces. 

A clear image showing the result of air leakage occurring at an interior wall and ceiling. Because the ceiling is dropped it 
allows free flow of air throughout the building. F2 indicates a twenty degree difference between. the highest and lowest 
temperature while the ceiling light fixture indicates a twenty-four degree difference. This room was the first unit we measured 
with a positive pressure with reference to outdoors. 

( •] A1e a_ T emperalure rfl (8(§ £1 
ID Me«iT 

F1 51.83 
F2 51 .n 

Min 

38.30 
MJ.29 

61 .66 
59.82 

StcDev 

3.94 
3.33 

SaveAleas ... I 

1.Se+OOl 
1.1e+001 

Em 
0.91 
0.91 

LoadAr~ ... I 

During my observations the majority of rooms were operating in a negative pressure regime with reference to outdoors. This 
is due to imbalances in the HV AC systems and the absence of make-up air being supplied for the range exhaust hoods located 
in the kitchen. 
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WESTMARK HOTEL, WHITEHORSE, YUKON 
THERMOGRAM TWELVE: Room 257, Temperature variations due to framing at interior surfaces 

Thennogram Twelve illustrates the effect of conduction losses through framing members. In this case the bottom plate and 
comer studs are moving heat to the outside rapidly enough to lower interior surface temperatures to below 52 F. Perfonning 
an exterior retrofit will minimize the effect. 
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Hot20G O 
lenion 6.02 

OWET 
* Energy , Vines and Reso urces CA\ ADA 1 

July L 1 ~ 91 

t IHI ltUUHI II I It UI I ti 1111111111tit11 

House Data Filename=C:\ll~DOIS\DESKT O P\HOT 20 00\I S10FICE. HD F 

leather Data is for IHITEHORSE, Y(KO~ TERRITORY 

Builder Code =RETROFIT Data Entry by:P . LO[DOS 

Client name: 
5treet addres s: 
City: 
Postal code: 

Hous e type : 

IESTKARK, iHITEHORSE 
OFFICE IJNG IFLR l/CRIL 
IHITEHORSE Region: YlKO\ TERRITORY 

Telephone: 

111 GE\ERAL HOCSE CHARACTERISTICS 111 

Triplex 
\umber of sto reys : Three storeys 

Single stud 1al l Rall constructi on: 

Page 1 

SOIL TYPE : \ormal Conductivity: dry sand, loam , clay, 101 1ater table 

HOLSE THEF.\'.AL nss LHEL: IA ) V,ood fram e cor:smction, 0.5 in. gyproc walls 
and cei 1 ing , v.ooden floor 

Occ upants 10 Adults for 100.0 ~of the t ime 
10 Ch i ldren for 100 .0 ~of the time 

*'1 HOCSE TE¥PERATlRES 111 

Heating Temperatures !lain Floor 69.8 F 

Easement = 69.S F 

Cm. l Space = 59.0 F 

Calculated Crawl Space 18.8 F 
TE~P. s..-ing from &9.8 F : 6.3 F 

t11 fO[~DATlOS CO~STRLCTIOS CHARACTERISTICS *** 

Foundation Construction Attachment Sides Insu lat ion Placement 

"F ( Closed Crarl Space ~one On Grade 
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?:- ~1 :~0 0 \e ~s:0n 6 C2 ~·r 1/1 i 23:3U l Page 2 
~. 

Ill i:l\DD'i ~uncrnnmcs lll 

Direct ion Seq Loc at ion # of Type ii ndow: OrerRang Header SHGC 

F Code lindoViS lidth Height ~ id th Height 

Ft Ft Ft Ft 

Sou' h Yl 9 200214 8.000 4.5 00 .000 . (10 0 .65:3 

\ o n~ \'1 9 2002 14 8.000 UGO .000 .000 .6653 

YI 6 200214 8 000 4.500 .000 .000 .66~3 

11* ll~DOI PARAYETER CODES SCHED[L£ tt1 

Code Description 
(Glazings, Coatings, Fill, Spacer, Type, Frame ) 

l 200214 Double (DG), Clear, 13 mm Air, Insula ting, Hinged, Vinyl 

11t B[ILDI~G PARAVETERS 111 

Component Area I Ft2) 
Gross ~e t 

R Heat Los s 
~i I . BTL 

~ Annual 
Heat Loss 

-----------~------------------------------------------------------------------

Above Grad e Components 

Ceiling 
Ci 9964.00 9964.00 

TOTAL: 9964.00 9964.00 

Kain '1."al ls 
n 5556.00 4650 . 00 

TOTAL: 5556.00 4650.00 

Doors 
Dl Location : ~l 42.00 42.00 

TOTAL: 42.00 42.00 

Crail Space Area 

Crav;J space 11al l area 
3284.00 

TOTAL: 3284. 00 

Perimeter area (l ~or 3.3 Ft "ide) 
' 1449.00 
~ TOTAL: 1449.00 
~· 

;~ Centre area 
8303.00 

TOT AL: 8303.00 

30.00 
30.00 

i . 5 0 
7 . 5 0 

3.00 
3.00 

7 . 0 0 
i . 00 

l . 14 
.00 

l. 14 
.00 

11 s. 728 10. 5 9 

206.404 18.88 

4.878 .45 

!5i.99.4 14.45 

43. l l 4 3.94 

93. 724 8.57 
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H o t~ o or ~ersioo 6.0 2 ~'. a r 1Ii1 23 37:~ 1 Page 

Orie:: ; < 'On Re2t Loss ~ Annual 
Loc 2: 1cn \!.imhrr T:\pe 

~~tal 

ArezlFt ! I i indo1 !Shut ter \ ~ii . BT[ Hea t Loss 
fCode) ----------------------------------------------- -- --

Sou th 
n 200214 

TOT l.L: 

~o rt h 
~· ! 9 
~· 1 6 

TOTAL: 

Venti lation 

200 214 
200214 

324.00 
324. 00 

324 .00 
216.00 
540.00 

House 
\' o I ume 

2. 12 
2. 12 

2. 12 
2. 12 
2. 12 

Air 
Change 

1li0 24.l Ft3 . 51 ACH 

111 AIR LEAKAGE A\D \'E~TJLATIO\ 111 

Building Envelope Surface Area 
Air Tightness Level is Average 
Bcilding Envelope is \OT Sheltered 
Estimated Equivalent Leakage Area 
tio rm al i zed leaka ge Area 

( 4.5 5 AC H gso Pa.) 
from the ~ i nd. 

Estimated Airflo' to cause a S Pa Pressure Difference 
Esti mated AirfJo, to cause a 10 Pa Pressure Differen ce 
Estima ted Ai rfJ01 to cause a 15 Pa Pressure Difference 
ELA used to calculate Estimated Airfl ors 

F-326 VE\TIL AT JO\ REQll RE~E \TS: 

l it chen , Jiving,dining: 
[ti lity rooms: 
Bed rooms : 
Bed roo l!! S: 
Bathrooms: 
Ot her habitable rooms: 
Ba semen t Rooms: 

lO roo ms E 10 cfm 
10 rooms ~ 10 cfm 

rooms @ 20 cfm 
roo ms ~ 10 cf m 

!O fOO liiS ~ l 0 cf m 
lO rooms ~ l 0 cf m 

: 3. ~ 5 4 4. S7 

88. 7 5 6 8. l 2 

Heat Loss % Annual 
Wil.BTl Heat Lo ss 

329.296 30 . 12 

28556 .0 Ft2 

708 . i in2 
= .0 248 in2/ft2 
= 61 5 cf111 

96 6 cfm 
= 125 7 cfm 
= 283.S in 2 

=100 cf 11 

=100 cfm 
= 20 cfm 
= 50 cf m 
=100 cf111 
=100 cfm 

0 cfm 
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Contir.uous 
Dryer 
L :c kn 
All Sa:hrooc:s 
All other exhaust devices 
Vente~ central vac. 

.0 

.0 

.0 

Larfe st lnt ermitten: exhaust lather than Dryer) 

Tctal continuous exhaust flow 
Exhaust Fan Po1er 

.0 cf m 

. 0 ... t ts 

F-326 Required continuous ventilation rate 
Average Ventilation Supply Rate I Balanced 
Average \en ti lat ion Ex ha us t Rate 

rentilation System: 
~anufacturer: 

l'ode I \umber: 

Fans 1ithout Beat Recovery 
PO'HRHL 
[SE A LOT 

~echanical Ventilator Fan Po1er 

Gross Air Leakage and Ventilation Energy Load 
Sea so nal ~eat Recovery Ve ntilator Efficiency 

: 3. r: s 1 

lnter21i t t~nt 
4 5 0. 9 

.0 
~5 0 

.0 

.0 

.0 

= 49 7 .9 cfm I 

500 .0 cfm ( 
500 .0 cfm f 

Page 

.3 1 ACH) 

.31 ACHJ 

. 31 .~CH l 

= 600. Watts 

Est ima ted Vent ila t ion Electrical Load: Heating Hours 
Estimated lenti lat ion Electrical Load : \on-Heating Hours= 
\et Air Leakage and Ventilation Energy Load 

347.15. \'. ii . ETC 
.00 0 % 

li.iSE ~'il.BH 
.146 \'il.BTl 

338.190 1'il.BH 

111 SPACE HEAT I\G SYSTEY 111 

PRIVARY Beating Fuel : Oil 
Equipment Furnace/ Boi !er v;ith flue vent damper 
~·anufacturer 

l'ode l 
Output Capacity = 34120.0 BTl/hr (Insufficient capacity] 

Steady Sta te Ef fi ciency 82. 0 3 

Fan !'ode : Aut o Fan PoHr 1940. tatts 
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EGt 2G Q0 \ersion 6.C2 Va r l / 11 

J es ig ~ ~Ell le ss at -41 .8 3.14 n/hr/Ft3 

Gross Space Heating Load 
Sensible Dailv Heat Gain From Occupants 
Cs :b 1e Internal Gains 
ls able lnternal Gains Fra ct ion 
Us abl e Solar Gains 
[s1b!e Solar Gains Fract ion 
fentilation Equ ipment El ectrical Contribution 
Auxiliary Energy Required 

Space Heating System Load 
Furnace/Boiler Seasonal efficiency 
Furnace/Boiler Annual Energy Consumption 

2 3: 3 i ': 1 

=W 93~. BTL/hr 

:111111• Wil .BTC 
24. OG kH / dcl' 

= C .3 26 k' i l .BTL 
= 4. 3 ~ 
=106. 580 !.'.i !Bil 

9.7 ~ 

= 8.894 !iil .Bi li 
=939.242 ~il . BTG 

=940.248 ~il BH 
: 80. 2 ~ 
:•111111 Wil .BTU 

**' DO~EST!C WATER BEATl\G SYSTE~ 111 

PRlYARY ~ater Heating Fuel 
~ater Beating Equipment \o DH'li system installed 

*'' LIGHT!SG A\D APPLIA~CES S[Y~ARV 111 

Tot al Elec trical Load 
Average External Electrical Load 
Total Annual Energy Consumption 

!I I FA\ OPERATIOS SlKYARY iklhl 

Hours HR\ /Exhaust Fans Space Heating 

Heating 5213 . I 4843.S 

~either 42.9 .0 

Cooling .0 .0 

Total ~256.0 4g43,8 

= 16.0 k'lih /da y 
= . 0 Hh/day 
: 5840. k\';h 

HI 

Space Cooling 

.0 

.0 

.0 

.0 

111 R-2000 ROWE PROGRAK E\ERGY CO\S[~PTIO\ SlY~ARY REPORT ttt 

=1219143. ~·J =338817.4 kWh 
18 !6i. !(J 5213 .1 kllh 

Estimated Annual Space Heating Energy Consumpti on 
Yentilator Electrical Consumption: Hea ting Hours 

h Esti mated Ann ual DBi Beating Energy Consumption : 0. ~J . 0 kllh 

'~ Esrn:.mD .A~HAL SPACE ;. DHi EHRGY COXS[k'PTlO~ =1238510. ~r J =344030.5 k~h 
A~~ [ Al R-2000 SPACE + DHi E~ERGY CO\SC~PTIOS TARGET = 405946. ~J =11 2762.S k~h 

~· 
Estimated Annual Ease Electrical Energy Consumption= 21024. ~J = 5840.0 kih 
rentilator Electrical Consumption: ~on Heating Hours= 1~4. ~J = 42.9 k'fih 
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Eo!2000 ~ersion 6.02 

fuel 

Oil (1 S. Gal) 
Electri c ity (kl hl 

~ar 1/*' 23:37:~1 

srace Spa ce DH~ Appliarces 
Beating Cooli ng Rea ti r,g 

8364.2 .0 .0 .0 
!0G56 .9 .0 .0 5S82.9 

l!ltll!llllllHlllU 

P2- ge 6 

Totai 

8 36 ~ . 2 

!~ 939 ~ 

Energy units: ~IL.BT[ =~ii lion British Thermal Lnits (3413 BTU 1 k~hl 

The calculated heat losses and energy consumptions are only 
estimates , based upon the data entered and assumptions 
~ithin the program . Actual energy consumption and heat 
losses will be influenced by construction practices , 
localized weather, equipment characteristics and the 
lifestyle of the occupants. 
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Hot2000 Version 6.02 ~ar l/*' 23:39:33 

Hot2000 
lersion 6.02 

CAN!lET 
i Energy, ~ i nes anrl Resources CA\ADA 1 

July 1, 1991 

I U 1111UU11IIHIIH1111 ! HI j IHI I HU I 

House Data Filename=C:\llKDOIS\DESlTOP\HOT2000\iSTOF!CR.HDF 

Weather Dat2 is for ~RITEHORSE , YCKON TERRITORY 

Builder Code =RETROFIT Data Entry by:P. LOlDON 

Client name: 
Street address: 
city: 
Postal code : 

Ho us e type : 
Sumber of storeys: 
lall construction : 

IEST~AR[, IRITEHORSE 
OFFICE WING lFLR W/CRWL Retro 
IHITEHORSE Region: YlKON TERRITORY 

Telephone: 

111 GE\ERAL HOLSE CHARACTERISTICS 111 

Triplex 
Three storeys 
Single stud ll'all 

SOil T\'PE: formal Condu ct ivity : dry sand, loam, clay , low w2ter ta ble 

Page 1 

HOlSE THERUL \'.A SS LHEL : IA) ~ood frame cons tructior: , 0.5 in . gyproc wa l ls 
and ceiling, ~ooden floor 

Occupants 10 Adults for 100.0 % of the time 
10 Children for 100.0; of the time 

'** ROLSE TH'.PEP~HrREs 111 

Heating Tempe ratures Main Flou r 
Basement 
Crav. l Space 
Calculated Crawl Space 
TE!!P. Sv;ing from 69.S F 

= 69.8 F 
= 69.8 F 
= 59.0 F 
= 19.2 F 

6.3 F 

1u FO[\DATlO~ COSSTRCCT!ON C HAR.~C TERi ST iCS **I 

1 ~ Foundation Construction ,, 
t 
t Closed Crawl Space 
t 
.~~ 

Attachment Sides Insulation Placement 

\one Dn Grad e 
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j 
~ 

.. 

' t 

:t ,, 
·~ 
·r 

?2ge 

Direction Seq Loca :ion : of Type r. ; r.do~ 0·1·e :-Rang 1 cader SHGC 
:: Cod~ iindC'lS ~idth Height ~ idt h Height 

Ft ;- t Ft Ft 
South n 9 2002! 4 S.000 uoo .000 .000 .6 653 
No rt h ~ I 9 200214 8. 000 500 .000 .000 .665 3 

~I 6 2C021 4 S.000 UCO .OGO .000 .66 :3 

111 l lSDOI PARA~ETER CODES SCHE DLLE 111 

Code Description 
I Glazin gs, Coatings, Fill, Spacer, Type, Frame ) 

I 200214 Double (DG) , Clear, 13 mm Air, Insuiating, Hinged, \inyl 

111 BllLD!SG PARA~ETERS 111 

Component 

Above Grade Components 

Ceiling 
Cl 

Area 1Ft2l 
Gross \et 

9964.00 9964 .00 
TOTAL: 9964.00 9964.00 

~'ain V.al ls 
n 5556.00 ~650.00 

TOiAL: 5556.00 4650.00 

Doors 
DI Location: !L I 42.00 42.00 

TOTAL: 42.00 4 2. ()0 

Crall" l Space Area 

Crav; J space v;all area 
3284.00 

TOBL: 3284.00 

Perimeter area (l ll or 3.3 Ft wide) 
1449.00 

TOTAL: 1449 .00 

Centre area 
8303.00 

TOTAL: 8303.00 

R 

30.00 
30.00 

28.50 
28.50 

3.00 
3.00 

17. 00 
17.00 

10.00 
10.00 

I. 14 
.00 

Heat Loss 
1.'.il.BH 

115. i 28 

54.317 

U78 

72 .680 

18 .009 

120.382 

~ .~nnua l 
Heat Loss 

15.30 

i . 18 

.64 

9. 6 l 

2.38 

1: 91 
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Hot2000 \e1sion 6 02 ~:a r l/* t 23 39:3 3 f'ag e 

O:ientation Tot al 
lccat ion ~ u ID b er Tv pe 

I Code I 
.~rea \ Fi2i ~ i r:do~ !5hutte: I Y.il.BTL ~e~t Lcs3 

South 
Y.1 200214 

TOTAL: 

lie rt h 
WI 200214 
A:! 2002 14 

TOTAL: 

\' en ti lat ion 
-------- ---

)1' -' .00 
324 on 

324 .00 
216.00 
540 .00 

Bou se 
1·0 l ume 

117024.I Ft3 

2. 12 
12 

2 12 
2' 12 
2' 12 

Air 
Ch an ge 

. 37 .~CH 

11& AIR LEAKAGE A\D fE~T !L~71Q\ 111 

Build ing Enve lope Surface Area 
Air Tight ne ss Lev el is Ener gy tig ht I I .5 ACH @50 Pa.) 
Bu i lding Envelope is \OT Shelte red from the lind. 
Esti mated Equiv alent Leakage Area 
.\ormal i zed Leakage Area 
Esti mated Airflo1 10 cause a Pa Pres sure Difference 
Est ima ted Airflo1 to cause a 10 Pa Pressu re Difference 
Esti mated A irflo ~ to cause a 15 Pa Pre ssure Difference 
ELA used to calculate Estimated Ai r flo~s 

F-326 {£\TJLATIO\ REQLIREYE\TS: 

Kitchen, liring,dining: l 0 rooms ~ 10 cfm 
Ctility rooms: 10 rooms ~ 10 cfm 
Bedrooms: 1 rooms ~ 20 cf l!i 
Bedrooms: rooms E 10 cfm 
Bathrooms: 10 roo ms ~ 10 cf m 
Other habitable rooms: JO rooms ~ 10 cf m 
Basement Rooms: 

53. 25 4 

88. 756 

Hea t Loss 
l'il .BH 

228.528 

7. 04 

l J . ~ 3 

~ Annua l 
Hea t Loss 

30. 21 

28556.0 Ft2 

231 .S in2 
.0081 in2;'ft2 

201 cfm 
316 cfm 
411 cf m 

= 92.: in2 

=!00 cfm 
=100 cfm 
= 20 cf~ 

= 50 cf m 

=100 cfm 
=100 cfm 

0 cf 11 
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Ctchen 
AL EaLhrooss 
All other exhzust de rices 
Vented central vac. 

( ,'j* 
• / 

. 0 

.G 

.0 

largest lnte rmit te~t exhaust to 1 ~ er thin r~i er) 

Total continuous exhaust f !01 

Exhaust Fan Po1er 
. 0 cf m 

. G • ct ts 

F-326 Required continuous 1ent i lation r~te 
Average ~entllation Supply Rate I Balanced 
Average fentilation Exhaust Rate 

Ventilation System: 
l'anufacturer: 
\lodel !iurnber: 

Fans rithout Heat Recorery 
POHRFLL 
[SE A LOT 

~'echanical lentilator Fan Po~er 

Gross Air leakage and reotil2 :ion Energy Locd 
Seasonal Heat Recovery renti la tor Eff1c1erc1 
Estimated Vent ilation Electrical Load: Heating Hours 

' . : 3 9 3 3 Page 

n g 
.0 
' ' ... . \} 

.0 

.C 

W.9 cfm I .Ji ACH) 
500.0 cfm I .31 ACH) 
500.0 cfm l .3 1 ACH) 

= 600. ia tts 

= 246.389 ¥i1 . BT[ 
= . GOO ~ 

l i.~88 Yil.BTl 
Estimated fentilation Electrical load: \ on -Heating Hours= . 146 ~il .ETC 
\et Air Leakage and {entilation Energy Load = 237 .422 ~i I .BT[ 

ilt SPACE HEATJ\G SYSTE~ 111 

Pm'..m Heating Fuel : Oil 
Equipment Furnace/Bai !er 1ith flue vent damper 
i'anuf act u re r 
Yodel 
Output Capacity = 34120.0 BTl / hr !Insu ff icient c2pacity) 

Steady State Efficien cy s 2. 0 }. 

Fan l'ode : Auto Fan Poll"er 1940. "alts 
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Ect2 DOG rersion 5.C : 

)esig~ Beat Loss at -~l .8 F 

Cr ess ~pace Heating Load 
Se~s 1 b 1 e Daily Heat Gain Fr c ~ D ~~ufan t s 

lsab :e lr.ternal Gains 
[sat lc Internal Gains Fiac ti on 
Cs2t le So lar Gain s 
Csctle Solar Gains Fracti on 
rent1lation Equipment Ele : trical Contributioa 
Auxiliary Energy Required 

Space Heating System Load 
Furnace/Boiler Seasonal efficiency 
Furnace/Boiler Annual Energy Consumption 

23:~9: 33 

=236239. BT~/~ r 

= 24.00 kih / day 
= 4:.326 ~ i l .ETC 

6.3 ~ 
=i02.83 4 ~il.BT L 

13.6 ~ 

= 8.894 1lil .BH 
=606.372 llil .BH 

=607.100 llil.BH 
80.3 i 

=739.190 W.il.BH 

111 DOYESTIC IATER HEATl\G SYSTE~ 1 1 1 

PRI~ARY later Heating Fuel 
~ater Heating Equipment \o DBI system installed 

ISi LlGHTI\G A\D APPLIA\CE S S[~~ARY jtl 

Total Electrical Load 
Average External Electrical Load 
Total Annual Energy Co nsumption 

nt FA~ OPERATJO\ 

Hours HRl/Exhaust Fans 

Heating 5 213' l 
~iei ther 42.9 
Cooling .0 

To tal 52~6.0 

SlV.~AP.Y i kWhJ 

Space Reating 

4814 .0 
.0 
.0 

4814.0 

II! 

= 16.0 kllh /da y 
.0 kWh /d ay 

= 584 0. kWh 

Space Cooling 

.0 

.0 

.0 

.0 

tll R-2 00 0 BD~E PROGRA~ ESERGY CO\SL~PTIO\ sc~~AR Y REPORT Ill 

Estimated Annual Space Heating Energy Consumption 
\entilator Electrical Cons umption: Heating Hours 
Estimated Annual DH~ Heati ng Energy Consump tion 

: 780520, ~J =216811. 1 kllh 
= 1876i. ~J = 5213.1 kih 

0. ~J : .0 kWh 

ESTI~.mo A~~(AL SP .~CE + DBi EHRGY CO~SC!lPTION i99287' MJ =222 02U kn 
A~~[Al R-2000 SPACE • DBW EXERGY COSSl~PTlON TARGET = 405946. VJ =112: 62.9 k~h 

Estimated Annual Base Elec t rical Energy Consu mption= 21024. WJ = 5840.0 kWh 
\entilator Electrical Consumption: \on Heating Hours= 154. ~J = 42 .9 kih 
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Hot:aoo Ve rsi on 02 1 / • t ~.' 39: 33 

Fuel Spa ce Space DRi ~p ~!i an~ e s Total 
Heat1ng CoG ~ in g Heating 

Oil Gct l) .0 res. ~352.3 .0 .0 5352 .3 

t:lectrici ty \kih) !G027. I .o .0 :ssu 1: 9 i G. D 

!IUtllltlllllllllll 

Energy units : ~IL.BTt =M ill ion British Therma l ln its \3413 BTl = 1 klhJ 

The calculated heat los ses and energy consumptions are only 
estimates, based upon the data entered and ass umption s 
within the program. Actual energy consumption and heat 
losses ' i ll be influenced by construction practices , 
local ized leather , equipment cha racteri st ics and the 
l ifestyle of the occupants. 
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Hot2 00 0 fe~s i0 n 6. 02 2349:42 

I i ** ' " lll I*' !lllHl q nn. : I : II t n 1 1 q I 

Eot2 DGO 
rersion 6 02 

crnET 
t E ~ e :g y , ~ i nes and Res0ur cEs CA\ADA • 

Ju ly I. 1 ~ 91 

lilllUllll lfttl I 11111111lfl1111 IUI II ti 

Rouse Dat a Fi l ena me= C: \ E f ~ DOE S\DE S l TO P\HOT 2 GOG\l S TBAL RY.H D F 

leather Data is for iBlTEHORSE, YCKO~ TER RI TOR Y 

Builder Code =RETROFIT Data Entry by. P. LOCDO.\ 

Client nal!le: 
Street ad dres s: 
Ci ty: 
Post al code: 

~EST~ARK , EHITEHORSE 
BALLROOM WING IFLR SLAB 
WHITEH OP.S E Reg ion: YUO\ TE RR ITORY 

Telephone : 

111 GE ~E RAL HOLSE CHARACTER IST ICS 1 11 

House type : Triplex 
\ember of sto re ys: Three storeys 
I.ail construc tion: Sin gl e stud w ~ ll 

SOI L TY PE : .\ ormal Condu ct il' i ty: dry sand, loam , clay , Joi wate r ta ble 

Page 

HOlSE THERnL 1:.1.SS LH EL: (.~ ) 'lio od fr ame construct ion , 0. 5 in. gyproc \\" al ls 
and ce i li ng, v: oodrn floor 

Occupa~ts 10 Adult s for 100.0 I of the time 
10 Chi ld ren for 100.0 % of the t ime 

Heating Tempera tu res 

''' HOlSE TE~PE RA T LRES 111 

W.ain Fl oor 
Basement 
TEKP. S1 ing from 69.S F 

69.8 F 
69.E F 
6.3 F 

111 FOL\DATIO\ CO\ STR CCTJO\ CHARACT ERISTIC S 111 

J foundation Constructi on Attachment Sides Insulation Placement 
r. 

~· Slab on Gr ade 
t", 

:f 
i 
:( 

l 
5 .. 
~ 

1 Side \ot Edge Interior 
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Hot2000 \ ersi cn 6.02 ia r l f'* 23:35:26 Page 

Direction Seq Loca t ion ; of iype ~indoi; OitrHang t i.: ,1aer SF. GC 
Coae ~ i i'lGOllS L dlh Heigh t Wi dth Height 

Ft Ft Ft Ft 
East ~· J 200214 8.COO 4.500 .000 .OG O .66:3 

~l 2 oc 2 l 4 8.000 4.500 .000 .000 ' 66: 3 
~Orth W.1 2 G 021~ S.G CJ 4.5 00 .000 .000 .6653 
iest ~l 200214 S.000 4.500 .000 .GOO .6653 

t11 ~! \ DOW PARA~ETER CODES SCHEDLLE r1t 

Code Description 
(Glazings, Coatings, Fill, Spacer, Type, Frame l 

1 200214 Double tDG), Clear, 13 mm Air, Insulating, Hinged, l'inyl 

11t BlILD!~G PARA~ETERS 11t 

Component Area (Ft2l R Heat Loss ~ Annual 
Gross ~et ~ii .BTC Heat Loss 

Above Grade Co mp onent s 

Ceili ng 
Cl 6466.00 6466.00 30.00 

TOBL: 6466.00 6466 .00 30.00 7 5 . 100 9.8i 

~'ain ~al 1 s 
~l 3732 .00 2934.00 i. 5 0 

TOTAL: 3732.00 2934.00 i.50 130.235 17. 12 

Do ors 
Dl Loca tion: Ml 42.00 42.00 3.00 

TOHL: 42.00 42.00 3.00 4.878 .64 

Slab on Grade 

Perimeter area 
960 .00 J . i 4 

TOTAL: 960.00 .00 56.863 7.47 

Cent re area 
5506.00 l. 14 

TOTH: 5506.00 .00 i 4.293 9' j i 
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Hot2000 Vers ion 6.02 Y.ar i / 1 ' 2}:35:26 Page 3 

'1,i \ D0tS 

Or ientation T o~ a! Rea t L0n ~ .~nnual 

Location \umber Type 
1Code) 

Aiec. \Ft2l ll indov; ; 5 h ut te~1 i i) .ETL Heat Loss 

East 
~1 m:14 
~I 20021 4 

TOTAL: 

\or th 
Ill 200214 

TOTAL: 

West 
V.l 200214 

TOT AL: 

\'entil ation 
-----------

324.00 
36. 00 

360.0D 

144 .00 
144.00 

252.00 
252.00 

House 
\'olume 

77592 .1 FtJ 

2. 12 
2. 12 
2. i 2 

2. 12 
2. 12 

2. 12 
2 12 

Air 
Change 

. 5 9 ACH 

111 AIR LEAKAGE A\D lE\TlLAT!O\ 111 

Building Envelope Surface Area 
Air Tightness Level is Average ( 4.55 ACB !50 Pa. I 
Building Envelope is ~OT Sheltered from the lind. 
Estimated Equivalent Leakage Area 
\ormalized Leakage Area 
Estimated Airflov; to cause a 5 Pa Pressure Difference 
Est im ated Airflov; to cause a 10 Pa Pressure Difference 
Estimated Airflow to cau se a 15 Pa Pressure Difference 
ELA used to calculate Estimated Airflo1s 

F- 326 tE\TlLAT!O~ REQLIREMEKTS: 

litchen , liring,dining: 
[tility rooms: 
Bedrooms: 
Bedrooms: 
Bathrooms: 
Ot her habitable rooms: 
Basement Rooms: 

10 rooms ~ 10 cfm 
10 rooms @ 10 cfm 
1 rooms e 20 cfm 

rooms ~ 10 cf m 
10 roo ms ~ 10 cf m 
10 rooms @ 10 d m 

5 9 1 ~ 1 iii 

23.668 3.11 

41. 420 

Heat Loss 
~ii.EH 

5.44 

% Annual 
Hear Loss 

38.80 

16664.0 Ft2 

5 6 2. 1 in2 
: .033i in2/ft2 

488 cf m 
: 766 cfm 
= 997 cfm 
= 2 2 4 . 8 in2 

=iOO cfm 
=!00 cfm 
= 20 d!i 
: 50 cf1 
=100 cf11 
=100 cfm 

0 cf m 
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8012 000 Vers :on 6.02 :3 35 :26 F a~e 4 

111 El~AL ST F ~OI RAT ES I cfm I 1 1 1 

Co ntinu ous lnte ~c: i t : e n~ 

Dryer 
titchen 
All Bathroo11s 

.0 

. a 
All otf.er ex ~ a ... st de\ ices .0 
Vented central v!C. 
Largest In term itt ent e1h aus1 (oth er than Cryer ) 

Total contin uous exhaust flo1 
Exhaust fan Po1er 

. 0 cfm 

.0 v;a t ts 

F-3 26 Required continuous ventilation rate 
Average Ventilation Supply Rate ! Balanced 
Average Ventilation Exhaust Rate 

Ventilation System: 
Y.anufacture r: 
.1'.odel .\umber: 

Fans ~ithout Beat Recovery 
POHRHL 
LSE A LOT 

Wechanical ~e nti l ato r Fan Po1er 

4 5 0' 9 
.0 

75 .0 
.0 
.0 
.0 

497.9 cf~ .39 ACHI 
= 500.0 cf& ( .39 ACHJ 
= 500 .0 cf11 l .39 ACH) 

= 600 . ~atts 

Gross .~ i r Leakage and 1·ent i lation En ergy Load 313 .039 \'i I BH 
Seasonal Heat Recovery lentilat or Effici ency .000: 
Estimated {e nti1a tion Electrical Loa d: Heating Hou rs = 17 .7 88 ~il .BTL 
Estimated lenti lat ion Electrical Load : ~ on -H eat ing Hours= . 146 hi .m 
~et Air Leakage and 1·entilation En ergy Load = 304.0~2· bl .EH 

*** SPAC E HEAT l\G SYSTE~ 111 

PW'.ARY Heating Fuel : Oil 
Equipment Furnace/Boi ler i;j th f Jue rent damper 
Vanufacturer 
Model 
Output Capacity 34120.0 BTl / hr (Insufficient capacity ) 

Steady St ate Efficiency 82. 0 % 

Fan Vode : Auto Fan Pov;er 1940. 1tatts 
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G0t: DL D tersion 6.0 2 ~ar 1/ *' 

8esign eeat Lo ss at -41 .8 3. 24 BTL/hr/Ft3 

Gross Space Heating Load 
Sensible Daily Heat Gain FroE Oc cup ants 
~ sable Internal Gains 
Csable lnternal Gains Fraction 
[sable Solar Ga ins 
Csable Solar Ga ins Fraction 
Ventilation Equipment Electrical Contributi on 
Auxiliary Energy Required 

Space Heating System Load 
Furnace/Boiler Seasonal efficien cy 
Furnace/Boiler Annual Energy Consumption 

23:3S:26 Page 

=251'.iS. BTL / hr 

=760.806 ~ i l .BT[ 
= 24.00 kih /day 
= 47.326 ~ ; U 7L 

6.2 ~ 
= 84.445 ~i I .ETC 

I l. 1 ~ 
= S.894 ~il . BTL 

=629.034 Wil .BT[ 

=629. 990 W.i l. BH 
80.2 i 

=769.202 ~il.BH 

1i1 DOYESTJC IATER HEATJ\G SYSTEM **' 

PRl~ARY later Heating Fuel 
~arer Heating Equipment \a DH'/i systei:: installed 

Ill LIGHTI\G ASD APP LJA\CES sc~~ARY Ill 

1otal Electrical Load 
Average External Electrical Load 
Total Annual Energy Consumption 

111 FAS OPERATI O\ Sl~~ARY 1klh) 111 

Hours HRl/Exhaust fans Space Beating 

Heating 5 213. l coo.a 
\either 4 2. 9 . 0 
Cooling .0 .0 

Total 5256.0 4700 .0 

= 16.0 kih /d ay 
= . 0 kllh/day 
= 5840. k~h 

Space Cooling 

.0 

.0 

.0 

.0 

10 R-20 00 HOYE PROGRA~ E\ERGY CO\SL~PTIO\ SE ~YARY REPORT 111 

Estimated Annual Space Heating Energy Consumption 
Ventilator Electrical Consumption: Beating Bours 
Estimated Annual DBW Heating Energy Consump tion 

ESTI~ATED AK~lAL SPACE + DBW E~ERGY CDSS[~PTJDN 

= 811551. MJ =225431.0 kih 
18i67. ~J: 5213.1 kWh 

0, ~J : .0 kWh 

= 8303 ! 9. i!J =230644. I kih 
A\S[AL R-2000 SPACE - DBi E\ERGY CO\SC~PTIOS TARGET = 269160. YJ = 74 766 .7 kWh 

Estimated Annual Base Electrical Energy Consusption= 21024. ~J = 5840.0 kWh 
Ventilator Electrical Consumption: ~on Heating Hours= 154. VJ = 42 .9 klb 
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Hct2000 Vt:sion 6.02 iar :/n 

Fuel Space Space 
Heating Cool1rg 

Oil ([.S. Gal ) 5565.I .0 
Electric ity (kWh) 9 913. 1 . 0 

23:3: :26 

. 0 . 0 

.0 5882 .9 

Page 

Total 

SS&5. l 
15; 96. c 

Energy units: ~IL.BT[= Million British Thermal lnits 13413 BT[= I kWh) 

The calculated heat losses and energy consumptions are only 
estimates, based upon the data entered and assuaptions 
ii th in the program. Actual energy con su mpt ion and heat 
losses will be influenced by const ruction pract ice s, 
localized weather, equipment character ist ics and the 
l ifest yle of the occupants. 
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Rct2000 fersi 0n 6.0 2 23: 3.: ~6 

j I 111111111 I • l 1t I I<' ; ti : ; : i I I II i II I H ll I 

\ ers1 0 ~ 5 C. J 

O\HT 
1 Energv, ~ines and Resources CA~ADA 1 

Ju I y i , ; SS l 

House Data Filename=C:\~INDOIS\DESKTOP \H OT? G GO\ISTEALRR.H D F 

leather Data is for WHITEHORSE , YlKO\ TERRITORY 

Builder Code =RETROFIT Data Entry by:P. LO[DOS 

Client name: 
Street address: 
City: 
Postal code: 

House type: 
~umber of storeys: 
Wall construction: 

WESTMARK, ~HITEHORSE 

BALLROOM Wl~G lFLR-SLAB Retro 
IHITEHORSE Region: YLRO~ TERRITORY 

Te lephone: 

111 GE\ERAL HOLSE CHARACTERISTICS tst 

Trip.lex 
Three storqs 
Single s tud "all 

SOIL TYPE: \ormal Conductivity: dry ;and, loam, clay, lov. Hter table 

rage l 

HCLSE THW'AL \'ASS LE\EL: (A) 'food frame con struction, 0.5 in. gyproc ~alls 
and ceil ing, ~ooden floor 

Occupants 10 Adults for 100.0 I of the time 
10 Children for 100.0 % of the time 

Heating Temperatures 

*** HO[SE TE~PERATCRES 111 

Wain Floor 
Basement 
TEY.P. s~ing fro!!! 69 .8 F 

69.8 F 
69.8 F 
6.3 F 

111 FOLSDATION CO\STRCCTJO~ CHARACTERISTICS 111 

I f Foundation Construction Attachment Sid es Insulation Placement 

" " 
! Slab on Grade 
l 
~I 

~ ., 
y 
~ 

I Side \ot Edge Interior 
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ao~20GO \ersion 5 G2 13:37:26 Page 

11• il\DOi CHARACTER:s~1cs llt 

Direction Seq Location ; of Type ~ i nd0~· 01e:Ha11g ,, J r.eauer SHGC 
~ Code iindOll"S ~idth Height iidth ~ . h ,.e J &l<l 

Ft Ft Ft Ft 
East 1,1! 200214 8.000 4.500 .000 .000 .6653 

Ml l 200214 8.000 4.500 .OGO .000 .6653 
'.iorth Ml • 200214 8.00G 4.500 .OvO .000 .6653 
'lie st ~l 200214 8.000 4.500 .000 .000 . 665 3 

111 il\DOi PARAWETER CODES SCHEDlLE 111 

Code Description 
( Glazings, Coatings, Fi I I, Spacer, Type, Frame ) 

I 200214 Double (DG), Clear, 13 11!11 Air, Insulating, Hinged, \'inyl 

Component 

Above Grade Components 

Ceiling 
CI 

TOTAL: 

Yain %"alls 
n 

TOTAL: 

Doors 
Dl Location: A11 

TOTAL: 

Slab on Grade 

Perimeter area 

TOTAL: 

Centre area 

TOTAL: 

*** BCILD!~G PARA~ETERS 111 

Area (Ft2) R 
Gross ~et 

6466.00 6466.00 30.00 
6466.00 6466.00 30.00 

3732.00 2934.00 28.50 
3732.00 2934.00 28.50 

42.00 42.00 3.00 
42.00 42.00 3.00 

960.00 1. 14 
960.00 .00 

5506.00 1.14 
5506.00 .00 

Heat Loss 
~i I.BTU 

i 5. l 00 

34.272 

4.878 

56.863 

74.293 

~ Annual 
Heat Loss 

12' 7 3 

5.81 

.83 

9.64 

12.59 
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RctlDDO {ersion 6.02 ~ar 1/u 23:3i:26 Page 3 

Orien:ation Total R Heat Lo~s % Ari;iual 
Location \umber Type 

!Codei 
Areaift21 lirdo~ I Shutter I ~11 .BT[ Heat Loss 

East 
~l 200214 
~! 200214 

TOTAL: 

~orlh 
~I 4 200214 

TOTAL: 

West 
~l 200214 

TOTAL: 

Ventilation 
-----------

324.00 
36.00 

360.00 

144.00 
144.00 

252.00 
252.00 

House 
\olume 

17592.0 Ft3 

2. I? 
2. 12 
2' l 2 

2. 12 
2. 12 

2' 12 
2. 12 

.~ i r 
Change 

.46 ACH 

*** AIR LEAKAGE A\D \E\TJLATIO\ 111 

Building Envelope Surface Area 
Air Tightness Level ls Energy tight I 1.5 ACH €50 Pa.) 
Building Envelope is ~OT Sheltered from the lind. 
Estimated Equivalent Leakage Area 
~ormalized Leakage Area 
Estimated Airflow to cause a Pa Pressure Difference 
Estimated Airflow to cause a 10 Pa Pressure Difference 
Estimated Airflow to cause a 15 Pa Pressure Difference 
ELA used to calculate Estimated Airflo~s 

F-326 VENTILAT!O\ REQ[JRE~ESTS: 

Kitchen,Jiving,dining: 
[ t il i ty rooms: 
Bed rooms: 
Bedrooms: 
Bathrooms: 
Other habitable rooms: 
Basement Rooms: 

10 rooms @ 10 cfa 
10 rooms @ 10 cf; 
1 rooms ~ 20 cfm 
5 rooms ~ 10 cf11 

10 rooms @ 10 cfm 
10 rooms ~ l O cf1 

5 9' 171 I 0. 0 3 

23.668 4.01 

41.419 7.02 

Heat Loss 
~il.BH 

% Annual 
Heat Loss 

220.305 37.34 

16664.0 Ft2 

183. 9 in2 
= .0110 in2/ft2 

160 cf m 
2Sl cfm 

= 326 cf m 
= i3.S in2 

=100 cf!! 
=100 cfm 
= 20 c fm 
= 50 cf11 
=100 cf1 
=100 cfl! 

0 cfm 
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V.ar 1/'* 

'*j EXH~LST FLO~ ~A7ES ! cfm 

Dryer 
Kitchen 
All Eat~rooms 

All other ex~acst de~ices 
Vented central vac. 

Contrnuc~s 

.0 
• G 

.0 

largest Intermittent exhaust !other than Dryer! 

Total continuous exhaust f Jo1 
Exhaust Fan Power 

. 0 cf m 

.0 1atts 

F-326 Required continuous ventilation rate 
Average Ventilation Supply Rate I Balanced 
Average Ventilation Exhaust Rate 

\'ent i lat ion System: 
~anufacturer: 

~odel \uaiber: 

Fans 1ithout Heat Recovery 
POHRFCL 
CSE .~ LOT 

~echanical \en ti lat or Fan Pov;er 

Gross Air Leakage and \'entilation Energy Load 
Seasonal Beat Recovery {entilatcr Efficiency 

23X:26 Page 4 

in 

lnterni t tent 
450.9 

.0 
75.0 

.0 

.0 

.0 

= 497.9 cfm ( .39 ACH) 
= 500.0 cfm I .39 ACH) 
= 500.0 cfm ( .39 ACH) 

= 600. ~atts 

2:8 166 \'i I.ETC 
.000 1 

Estimated \'entilation Electrical Load: Heating Hours 
Estimated Ventilation Electrical Load: \on-Heating Hours= 
\et Air Leakage and \'entilation Energy Load 

Ii.i88 ~il.BTC 
.146 ili l .BH 

229.199 i'.il.BH 

111 SPACE HEATI\G SYSTE~ 111 

PRl~ARY Heating Fuel : Oil 
Equipment Furnace/Boiler 1ith flue Yent damper 
11anuf acturer 
W.odel 
Output Capacity = 34120.0 BTC/hr (Insufficient capacity) 

Steady State Efficiency S2. 0 ~ 

Fan Y.ode : .~uto Fan PoHr 1940. v;atts 
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Bo t: ~oo Version 6.G2 

Design Heat loss at -4 i. 8 2. 3S BiL/ llr ; HJ 

Gross S?z :e Eeati~g Lead 
Se nsi ~ie Daily Heat Gain From Occupants 
Csa ble internal Gains 
[sable Internal Gains Fraction 
[:able Solar Gains 
Cs2b!e Solar Gains Fraction 
Ventilation Equipment Electrical Contribution 
Auxiliary Energy Required 

Space Beating System Load 
Furnace/Soi Jer Seasonal efficiency 
Furnace/Boiler Annual Energy Consumption 

23 :37:2 6 Page 5 

=5 89 .969 l~ il.BH 

:uo kn/day 
= 4~ .326 Y. 1 l .Bi l 

8.0 ~ 
= 81 .536 W.il .BTC 

13 .8 ~ 
= 8.894 Mil BTL 
=461. 101 ~il .BTU 

=461. 783 ~i l.BH 
80.3 i 

=558.686 ~ii.BTU 

tt1 DO~ESTIC IATER HEAT!\G SYSTEY 111 

PRIWARY later Heating Fuel 
later Heating Equipment So DBW system ins1al led 

111 LIGHTI\G A\D APPL lA\CE S Sl ~~ARY 111 

Total Electrical Load 
Average External Electrical Load 
Total Annual Energy Consumption 

;11 FA\ OP ERATI O\ Sl~~ARY ikllh) 111 

Hours BR\"/Exhaus t Fans Space Beating 

Heating 5213. l 4105.8 
~either 42.9 .0 
Cooling . 0 .0 

Total 5256.0 4i05.8 

16.0 kHt/d2y 
= .0 kllh/day 
= 5840. k~h 

Space Cooling 

.0 

.0 

.0 

.0 

111 R- 2000 HO~E PROGRA~ E\ERGY CO~S LYPTIOS SlW~ARY REPORT 111 

Estimated Annual Space Heating Energy Consumption 
Ventilator Electrical Consuiption: Heating Hours 
Estimated Annual DB~ Heating Energy Consumption 

= 589445 . MJ =163734. 6 k'ih 
18i67. ~J = 5213. l kih 

0. MJ = .0 kWh 

ESTiW:ATED .mr.n SPACE • DH~ EHRGY CO\S[!iPTION = 608212. ~J =16890 .8 kih 
A~SEAL R-2000 SPACE• Dllll ESERGY COSSE~PTIOS TARGET= 269160. YJ = i4766 .6 kih 

Estizated Annual Base Electrical Energy Consumption= 21024. ~J = 5840.0 kih 
\entilator Electrical Consumption: ~on Heating Hours= 154 . !'J = 42 .9 klfh 
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Bot 20DO Version 6.02 

ruel 

Oil 1L .S. Gal) 
Electricity (klh ) 

~ar 1/ 11 

Sp ace Spac e DH '/; 

Heat ir.g Cool ing Heating 

4042.0 
9918. 9 

.0 

.0 

~ll1HUtlt!ll!!lll* 

.0 

.0 

23: 37·26 

.0 
5882 .9 

~o: a l 

4 0 ~2 . 0 

i:sou 

Energy units : KIL.BTU= Million British Thermal [nits (3413 BTU 1 kih) 

The calculated heat losses and energy consumptions are only 
estimates, based upon the data entered and assumptions 
within the program. Actual energy consumption and heat 
losses Jill be influenced by construction practices, 
local ized reather, equipment characteristi cs and the 
l ifestyle of the occupant s. 
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Hot:oco 
\'ersion 6.G2 

U.WET 
1 Energy, Yines and Res oilrces CA\ADA 1 

July !, 1991 

ti 111ItItH11111111tij11l1111111111: IHI 

Hoese Dat a F ile n a ~e= C:\IINDOIS\DE S KTO P\HOT2 0 00\ISTTRAfL.HDF 

leather Data is for ~HITEHORSE, YCKON TERRITORY 

Builder Code =RETROFIT Data Entry by:P. LO[DON 

Client name: 
Street address: 

IEST~ARK, WHITEHORSE 
TRAVEL-BARBER WING lFLR i/CRWL 

City: 
Postal code: 

WHITEHORSE Region: Y(KO\ TERRITORY 
Telephone: 

111 GE\ERAL HOCSE CHARACTERISTICS 111 

House type: Triplex 
~ur;;ber of storeys: Three st orers 
lalJ construction: Sifigle stud 1all 

SOIL TYPE: ~orma l Conducti1ity: dry sand, lo am , clay, lo• \later table 

HOlSE TBER~AL ~ASS LEVEL: IA) lood fr ame construction, O.S in. gyproc 1alls 
and ceiling. wooden floor 

Occupants : IC Adul ts for 100.0 ~ of the time 
10 Children for 100.0 % of the t ime 

it1 HOCSE TEVPERATCRES 111 

Hea ting Temperatu;es ~ain Floor 
Easement 
Cra11l Space 
Calculated C;as l Space 
TE~P. S11ing from 69.8 F 

69.B F 
69.S F 
59.0 F 
18.8 F 

= 6.3 F 

111 FOLSDATIO~ COSSTRlCTIO~ CHARACTERISTICS 111 

l Foundation Const ruction 
.;)., 

Attachment Sides Insulation Placement 

i 
l 

Closed CraJ] Space \one On Grade 

1 
! 

! 
! 
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HJt2000 1·e;sion 6. 02 ~ar l/ •' GO 18:09 Page 

111 ii ~00~ CH . .\R\CEF.1 S~ !CS i; l 

Direction 5eq Location ; of Type ~ i ndo..- Q;e~Rang Heider 5H GC 
CoC:e I\ i ndoi s Ii j d th Ee i f,h t i idt h Height 

Ft Ft Ft Ft 
South !/1 200214 8.000 4. soo . 000 .ODO .6653 

¥.I 2U021 4 8.0 00 4. 5 DG .000 .000 . 665 3 
North ~l 20 C2l{ S. OuO 4. 500 .000 . 000 .6653 

n 20021 4 8.0 00 4.500 .000 .0 00 .&6 53 

111 ilSDOi PARAMETER CODES SCBEDC LE 111 

Code Description 
( Glazings, Coatings , Fil I, Spacer, Ty pe, Frame ) 

1 200214 Dou bl e (DG), Clear, 13 mm .~i r , lns~lati ng , Hinged, l' iny l 

Ill BE!LD l\G PARA~ETER S Ill 

Component Area 1Ft2) 
Gross ~et 

R Heat Loss 
W.i l . BT[ 

~ An nua l 
Heat Loss 

Above Grade Com}onents 

Ceil ing 
c 1 9i52.00 

TOT AL: 9752.00 

~' ain '!;alls 
\'. l 5 HO. 00 

TOTAL: 5340.00 

Doors 
DI Location: I~ 1 42 .00 

TOTAL: 42.00 

Cra~l Space Area 

CraKl spac e 1all area 
328 4.00 

TOTAL: 328 4.00 

Perimeter area (I ~or 3.3 Ft ~ide} 
f 1449 .00 
~ TOTAL: 1449 .00 

! 
¥, 
~; 
~ 

r. 
l 

Centre area 

TOTAL: 
8303.00 
8303 .00 

9i 52.00 
9752 .00 

4182.00 
4182.00 

42.00 
42.00 

30 .00 
30.00 

7 . 50 
1. :lO 

3.00 
3.00 

7.00 
i .00 

1. l 4 
.00 

l . 14 
.00 

113. 2 6 5 l 0. 19 

iSS.630 16. iO 

4.8 78 .44 

157 . 99 4 14. 22 

43. 114 3.88 

93. 724 8.43 
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H c t 2~00 fers ion 01 00: :&: 09 Page 3 

Orientat ion Tota i R Heat Loss % Ann ua l 
Location \umber Type 

1Code 1 
;rea '. rt2 } l in dow 1 s h~t <e11 :tilBTC Heat Los s 

South 
~1 200 2i4 
Ml 2002i4 

TOTAL: 

\ orth 
~I 9 200214 
V.I 6 200214 

TOTAL: 

\'en ti lat ion 

324 00 
252.0 0 
576.0 0 

324 .00 
216.00 
540.00 

House 
l'o I ume 

117024 .0 Ft3 

2. 12 
2 12 
2 12 

2. 12 
2' 12 
2. 12 

Air 
Change 

. S 1 ACH 

111 AIR LE AIAGE A\D fE~ Til Al ! O~ '*' 
Building Envelope Surface Area 
Air Tightness Lnel is Al'erage I 4.55 ACH ~50 Pa.) 
Building Envelope is \OT Sheltered from the l ind . 
Estimated Equivalent Leakage Area 
~ o rmal iz ed Leakage Area 
Estimated Airflow 10 cause a 5 Pa Pressure Difference 
Estimated Airflow to cause a 10 Pa Pressure Difference 
Estimated Airflo1 to cause a 15 Pa Pressure Difference 
ELA used to calculate Estimated Ai rflows 

F-326 VE~TI L ATI O S REQll RE¥E~TS : 

Kitchen, living,dining: 
[ti Ji ty rooms: 
Bed roots: 
Bed rooms : 
Bathrooms : 
Other habitable rooms: 
Basement Roois: 

10 rooms ~ 10 cfm 
10 ro om s ~ 10 cfm 
l rooms ~ 20 cf 11 

5 rooms ~ 10 cfm 
10 rooms E 10 cf 1 

10 rooms @ JO cf111 

94.673 8. 5 2 

88' 7 5 6 7.99 

He at Loss 
~'i l . BH 

3 Annual 
Heat Loss 

329 .296 29.53 

= 28128 .0 Ft2 

= 708 7 in2 
. 0252 in2 / ft2 

= 615 cf111 
966 cfm 

= 1 2 ~i cfm 
= 28 3.S ln2 

=100 cf11 
=lOO chi 
= 20 cf111 
= 50 cfm 
=100 cfm 
=100 cfm 

0 cf 111 
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Hot2000 Version 6. G2 ~ar ?/ 11 

~it EXH .~ L ST F ~OW RATES I cfm 

Drier 
Kitc he n 
All Bathr co a: s 
All other exhaust de\1ces 
Ve nt ed ce~tral va:. 

.0 

.0 

.0 

Large st Intermit tent exhaust !ethe r than Dryer) 

Total continuous exhaust f !01 

Exhaust Fan Po1er 
. 0 cf m 
.0 v;atts 

f-326 Required continuous ventilation rate 
Average fentilation Supply Rate ( Balanced 
Average Ventilation Exhaust Rate 

Ventilation System: 
~ anu facturer: 

~ode] ~umber: 

Fans 1ithout Heat Recovery 
PO'HRFlL 
CSE A LOT 

~echanical Ventila to r Fan Po1er 

Gross Air Lea tage aad Ventilat ion Energy Load 
Seasonal Heat Recovery ~entilator Efficiency 

OO . IS : G9 

11t 

!n term itte rt 
450 9 

0 

.0 

.0 

.0 

497.9 cfm I .3 1 ACH) 
= 500.0 cfm ( . 31 ACH) 

500.0 cfm I .3 1 ACH) 

= 600. ·~atts 

: 347 . l5" l'i !.E7[ 
::: . 000 ~ 

Estimated fentilation Electrical Load: Heating Hours 
Estimated Yentilation Electrical Load: \on-Heating Hours 
\et Air Leakage and Venti la tion Energy Load 

1~.i& 8 l'.ii.BTL 
1 !6 1'.i l. BH 

338.190 ~1 il .BH 

111 SPACE HEATlSG SYSTE~ '** 

PRl\'.A RY Heating Fu el : Oil 
Equipment Furnace/Boiler ~lth flue vent damper 
~1 anuf acturer 
!lode! 
Output Capacity = 34120.0 BTC/hr (Insufficient capacity) 

Steady State Efficiency 

Fan ~ode : Auto Fan Pov;er 1940 . wa t ts 
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~a!lC OO Ver sion 6.02 

Desi gn Beat Loss at -4! .8 = 3.19 BH / hr i Ft3 

Gross Space Heat ing Load 
Sen5 ibl e Daily Beat Gain F;om Oc cupants 
(sable Interna i Gai ns 
[sable Internal Gains Fraction 
Csabie Solar Ga ins 
[sab le Solar Gai ns Frac ti on 
Ventilation Equipment Electrical Contribution 
Auxi 1 iary Energy Required 

Space Heating System Load 
Furnace/Boiler Seasonal effic iency 
Furnace/Boiler Annual Energy Consumption 

00:13 G9 Page 

=37345 0. BTt / hr 

:Ill Htl ~ i 1. BTL 
= 24. 00 k'l.'h/day 
= 47.326 Mi i .BTL 
= 4. 3 % 
=154.65 7 Mil .BT[ 
= 13 . 9 % 
= 8.894~ i l .BH 

=909.348 Mil.BTU 

=910 .389 Mil.EH 
= 80. l x 
:1111111 Yil .BTt 

111 DO~ESTIC IATER REATISG SYSTE~ 111 

PRl~ARY later Heating Fuel 
~ater Heating Equipment \o DBi system installed 

111 llGHT!\G A\0 APPLIA\CES S LM~ARY 11i 

Total Electrical Load 
Average External Electrical Load 
Total Annual Energy Consumption 

fll FA\ OPERAT!OS SC~VARY lklhl 

Hours HRl"/Exhaust Fans Space Beat ing 

Heating S 213. I 4622.7 
~either 42 .9 .0 
Cooling ,0 ,0 

Total 52~6.0 4622. 7 

l II 

16.0 klfh/dar 
.0 k'th/day 

58 40. k'l.'h 

Space Cooling 

.0 

.0 

.0 

.0 

111 R-2000 HOME PROGRAM E\ERGY CO\SCYPTIO~ S[KYARY REPORT *' * 

~ Estimated .~nnual Space Heating Energy Consu!lption 
t t Ventilator Electrical Consumption: Heating Hours 

=1183211 . MJ =32866g.6 k\Jh 
IS 7 6 7. ~J = 5 213 . l k i h 

i Estimated Annual DBW Heating Energy Consumption 
w 

0. ~J : . 0 kih 

·'6 

I 
i 

ESTl~ATED A~SLAL SPACE ~ DHW E~ERGY CONSCMPTION =12019~8. ~J =333882.7 kih 
ASICAL R-2000 SPACE• DHi ENERGY CO~SCMPTJON TARGET= 405946. ~J =112762.8 klh 

Estimated Annual Base Electrical Energy Consumption= 21024. ~J = 5840.0 klh 
Yent i lator Electrical Consumption: \on Heating Hours= 154. ~J = 42 .9 klh 
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Hot2000 Versi on 6.02 GD:!8:G9 

111 ESTIMA! ED A~ ~ [ AL f [ ~l C0\5 [ ~ FTI O \ S [Y~ARY •11 

Fue l Spac e Si;ace DH I Ap?i iances 
Heati ng Cooli ng H~ati ng 

Oil {l.S. G ~li Sll3. 7 .0 . 0 . 0 
Elect ric i ty (klhl 9835 .8 .0 .G 58S2.9 

lllllllllHlllllllit 

Page 6 

Total 

s 11 3 
W !8 . 

Energy units: MIL.En= ~' i ll ion British Thermal lni ts (34 13 BT!: = I kih ) 

The calculated heat losses and energy consumptions are only 
estimates, based upon the data entered and assusptions 
within the program. Actual energy consumption and heat 
losses 1ill be influenced by construction practices , 
localized 1eather, equ ipment characte ristics and the 
lifestyle of the occupants. 
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Hot2 C30 \ersion 6.02 h'ar l/ n 23:41:44 

l l It t! ! I !I! l i ltl ll H Ill ! ii till !I lf!U;lt 

iio : 200 0 
l nsio n f 02 

OWET 
1 Energy, ~ines and Resources CA\ADA 1 

J IJ ; ) 1 ' 19 ? 1 

lll!lllUllltllllllllllllllllillllH!tll 

House Data Fi lename=C :\i!KDOIS \ DESKTOP \HOT2000 \JSTTR~LR . 8DF 

ieather Data is for WHITEHORSE , YEKOS TERRITORY 

Builder Code =RETROFIT Data Entry by:P. LOlDO~ 

Client name : 
Street address: 
City: 
Postal code: 

House type: 
\umber of storeys: 
Eal! con struction : 

~EST~ARl , IH iTEHORSE 
TRAVEL WING IFLR W/CRWL Retro 
IHITEHORSE Region: YCKO~ TERRITORY 

ielephone: 

111 GE~ERAL HO[SE CHARACTERISTICS 111 

Tripl ex 
Th ree s:o reys 
Sin gl e stud sail 

SOfl TYPE : formal Conductirity: dry sand , loam, clay, las nte r table 

Page I 

HOcSE THERl'.AL !'.ASS LHEL: I.Ai Wood frame construction , O.~ in . gyproc walls 
and ceiling, sood en floor 

Occupants 10 Adults for 100.0 : of the time 
10 Children for 100.0 ~of the t ime 

••* HOtSE TE~PERA T[RES 1t1 

Heating Temperatures ~ain Floor 
Basement 
Cm;J Space 
Calculated Crar.l Space 
TE~P. s~ing from 69. 8 F 

69.8 F 
69.8 F 

= 59.0 F 
19.2 F 
6.3 F 

*'* FOEKDATIOS CO~STRCCTJO\ CHARACTERISTICS 111 

i ~ Foundation Construction Attachment Sides Insulation Placement 

1. 
~ 
~ 
~· 

1 

Closed Cra~l Space \one On Grade 
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Bot2 0GO \" er s i or, 6.02 \!a r \ /n 
' 

23 :4i: 44 Page 2 

I ii il~Doi CHAUC EE: ST! CS 1 ll 

Direc t ion Si:q Loc ati on . of Type ~ 1 ri do ~ 01e r iia ng He ader SHGC 
; Code iind o ~s \lid th He igh t ~idth He ight 

Ft Ft Ft Ft 
South ~l :\021 4 8 DO O 4.5 80 .OG O .000 . 665 3 

~I 1 2002!4 8. 000 4.500 .00 0 000 .6653 
North ~I 9 2002!4 8.G OO 4.500 .000 .000 .6 653 

~I 6 200 214 £.OD O 4.500 .000 .000 . 66 5 3 

1t1 i!S DO~ PARA~ ETER CODES SCHEDULE *** 

Code Description 
I Glazings, Coatings, Fill , Spacer, Type, Frame) 

1 200214 Double {DG), Clear, 13 mm Air, Insulating, Hinged, Yinyl 

1it BLILDI~G PARA~ETERS 11t 

Component Area (F t2) R 
Gross \et 

Heat Loss 
~il . BH 

3 Annual 
Heat Loss 

---------------------------------------- - ---------------~------------- -- ------

Above Grade Components 

Ceiling 
Cl 9752.00 9752.00 30.00 

TOTAL: 9i52 .00 9752.00 30.00 

A'a in \\a 11 s 
1:1 

TOTAL: 

Doors 
Dl Location: i:l 

TOTAL: 

Crawl Space Area 

Cra ~ l spa ce ~all area 

TOTAL: 

5340 .00 
5340.00 

42. 00 
42. 00 

3284.00 
3284.00 

4182 .00 
4182.00 

42.00 
42.00 

28.50 
28.50 

3.00 
3.00 

17.00 
17.00 

113. 2 65 14 . 34 

48.850 6.18 

4.878 .6 2 

72.680 9.20 

~ 
l, Perimeter are a I l ~ or 3 . 3 ft ~id e) 
~ 1449.00 
J TOT.U: 1449.00 
~ 

f 
-~ 

~ 
! 
i 

Centre area 

TOTAL: 
8303.00 
8303.00 

10.00 
10 . 00 

1.14 
.00 

18. 009 2.28 

120.382 15. 24 
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Hot2000 rersi on 6 . 0 ~ 23:41:44 ?age 3 

Orientation Total R Heat L~s s ~ l.nnua I 
Lo:atioo \c~ber Type 

I Code) 
Area1F 121 i indo1 (Shutter\ ~ii .BTC Heat Loss 

South 
¥1 9 200214 
n 20021 4 

TOTAL: 

No rth 
~ 1 9 200214 
~1 6 20021 4 

TOTAL: 

Ventilation 
-----------

324 .00 
252. 00 
576. 00 

324.00 
216.00 
540. 00 

House 
lolume 

117024. 1 Ft3 

212 
2 12 
2. 12 

2. 12 
2. 12 
2 . 12 

Ai r 
Chan ge 

. 37 ACH 

111 AIR LEAKAGE A\D \£\TlL ATI O\ 111 

Bu i lding Envelope Surface Area 
Air Tightness LeHl is Energy tight i l.5 ACH gso Pa. i 
Building Envelope is ~OT Sheltered from the lind. 
Estimated Equivalent Leakage Area 
~ o rm ali zed Leakage Area 
Estiffiated Airflo1 to cause a 5 Pa Pressure Difference 
Estimated Airflo1 to cause a 10 Pa Pressure Differ ence 
Estimated Airflo1 to ca use a 15 Pa Pressure Differen ce 
ELA used to calcula te Estimated Airflo1s 

F-326 VE~TILATIO~ REQCIRE~EKTS: 

Kitchen , living ,dining : 
llility rooms: 
Bed roo111 s: 
Bed rooms : 
Bathroo111s: 
Other habitable roo ms : 
Bas e11ent Rooms: 

10 roo ms ~ 10 cf1 
10 rooms ~ 10 cfe 

rooms ~ 20 cf m 

5 rooms ~ 10 ch 
10 rooms ~ 10 ch 
I G rooms ~ 10 cf 11 

94.673 

88.i56 

Heat Loss 
lli l. BH 

228.5 29 

11.98 

l l.23 

~ .~n nual 

Bea t Loss 

2S. 9 3 

28128.0 Ft2 

= 231.S in2 
.0082 in2/ f t2 

201 cfm 
3 l 6 cf 111 

4 J l cf 111 

= 92 .7 in2 

=100 cfm 
=100 cfm 
= 20 cfm 
= 50 cf m 
=100 cfm 
=JOO cfm 

0 cf 111 
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Hur20 JO rersion 6.02 ~ar 1; 11 

1 1 1 E~RALST FLOI KATES I cfl 

Dr \'er 
Kitchen 

r Al i Bath roo11:s 
All other exhaust devices 
f~nted central vac . 

Contin uot:s 

.0 

.0 

.0 

Largest Inter~ittent exhaust !Other than Dryer! 

Tota! conti ruo us exhaust flov; 
Exhaust Fan Pov;er 

. 0 cfm 

.0 v;atts 

F-326 Required continuous ventilation rate 
Average Ventilation Supply Rate ( Balanced 
Average Ventilation Exhaust Rate 

Ventilation System: 
tlanuf acturer: 
Y.odel ~umber: 

Fans 1ithout Heat Recovery 
PO'HRHL 
lSE .~ LOT 

Wechanical Ventilator Fan Pol'er 

Gross Air leakage and rent i lat ion Energ} Lo;;d 
Seasonal Heat Recovery Ve ntil1 tor Efficiency 

23:41:44 

45G .9 
.G 

is . 0 
.0 
.0 
.0 

Page 4 

497.9 cfm ( .31 AC B) 
= 500.0 cfm ( .31 ACB) 
= 500.0 cf1 ( .31 ACB) 

= 600. Watts 

= 2H 390 ~i UTL 
= '00 0 ~ 

Estimated renti lation Electrical l oad: Heating Hours 
Estimated tentilation Electrical load: \ on -Heating Hours 
Set Air Leakage and Ventilation En ergy Load 

li.788 lliUTl 
. !46 i1i1 .m 

237 .423 ~ii.EH 

111 SPACE HEAT!\G SYSTEli' 111 

PRlY.ARY Heating Fuel : Oil 
Equ ipment : Furnace /Bo iler 1ith flue vent damper 
~anuf acturer 
!i1odel 
Output Capacity = 34120.0 BTE/hr (Insufficient capac i ty) 

Steady State Efficiency 82. 0 ~ 

Fan l:ode : .~u to Fan Po11er 1940 . HttS 



I 
I 
I 
I 
I 
I 
1· 

I 
I 
I 
I 
I 
I 
I 
I 

~ 
I> 
.~ 

I 
.,\ 
;;. 
i 

I I 
1 

Hot2000 Version 6.02 23:41:44 Page 

Ill A~\[ AL SPACE L£ATl~G SCVtARY Ill 

Design Heat Loss at -41 .& F 2 11 BTE/hr / Ft3 

Gross Space Heating Load 
Sensible Daily Heat Gain From Occupants 
rsable Internal Giins 
[sable Internal Gains Fraction 
(sable So lar Gains 
~sable Solar Gains Fract ion 
lentilation Equipment Electrical Contribution 
Auxiliary Energy Requi red 

Space Heating System Load 
Furnace/Boiler Seasonal efficiency 
Furnace/Boiler Annual Energy Consumption 

<4683 4. ETL /h r 

=-9 0.G23 ~il.BH 
= ~4 . 00 klh/day 
= 47.326 Mil.Bir 

6.0 ~ 
=l4i .223 Mil .BTl 

18.6 i 
= 8.894 W.il.BiC 
=595.473 Mil.BTU 

=596.200 Mil .BTU 
= 80. I i 
=728.844 Mil .BTU 

*** DO~ESTJC ~ATER HEAT!\G SYSTEM 111 

PRl~ARY later Beating Fuel 
Water Heating Equipment ~o DHI system installed 

111 LlGHT!~G A\D APPLIAS CES Sl~~ARY 111 

Total Electrical Load 
Average External Electrical Load 
Total Annual Energy Consumption 

*'* FA\ OPERATIOS SL~~ARY l k~h) 111 

Hours RRl/Exhaust Fans Space Heating 

Heating 5 213. I 4530.8 
~either 42.9 .0 
Cooling .a .0 

Total 5256.0 4530.8 

16.0 kih/day 
= . 0 kih / day 
: 5640. kli'h 

Space Cool ing 

.0 

.a 

.0 

.0 

111 R-2000 HO~E PROGRA~ E\ERGY CO~Sl~PTIOK Sl~~ARY REPORT ttt 

Estimated Annual Space Heating Energy Consumption 
\entilator Electrical Consumption: Heating Hours 
Estimated Annual DHW Heating Energy Consumption 

768971 . )IJ =213603.0 kWh 
18767. )IJ 5213. l kih 

= 0. ~J = . 0 kih 

EST!~ATED A~~[AL SPACE t DBi E~ERGY CONSl~PTION = 787738. ~J =218816. I kWh 
AS~[AL R-2000 SPACE ~ DBW E~ERGY CO~SU~PT!OS TARGET : 405946. ~J =112762.8 kWh 

Estimated Annual Base Electrical Energy Consumption= 21024. MJ = 
Ventil2tor Electrical Consu1ption: ~on Beating Hours= 154 . ~J = 

5840.0 kWh 
42.9 kWh 
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Hot2 GOO Version 6.02 M'ar l/** 23:41:44 Pa ge 6 

Ill E S~l~A T ED A\\[Al FUEL coss~~PTIO~ S l ~KARY Ill 

rue] Spa ce Space DHli Appliances Total 
Hea ting Cooling Heat ing 

o· I ) J ( [. s. Gal) 5 27 3. l .0 .0 .0 5273.I 
Electricity IHh\ 9743. 9 .0 .0 5 ES 2. 9 !5626.8 

UUIHUUUUUHI 

Ener gy units: ~IL.BT[= ~ill ion British Thermal lnits (3413 BTl l klh~ 

The calculated heat losses and energy consuaptions are only 
estimates, based upon the data entered and assumptions 
within the progra1. Actual energy consumption and heat 
losses will be influenced by construction practices, 
localized weather , equipment characteristics and the 
lifestyle of the occupants. 
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Westmark, Whitehorse 
03/04/01 

CONCLUSIONS 

Page No. 11 

The hotel is a wonderful example of what a comprehensive energy efficiency retrofit can do for an 
older building. Not only will owners experience a far lower overhead from reductions in energy 
use but the reduced operation and maintenance activity level will allow employees to concentrate 
on keeping the building interior more pleasant for guests. This is a great advantage compared to 
the present operation where weekly boiler control changes and light bulb replacements take them 
away from such activities. Not to mention the frequent need for inspections of out-of-the-way 
places to check for freezing pipes. Or, pulJing ceiling panels aside so wann air is able to circulate 
with everyone working in fear of being blamed for the next frozen pipe and the emergency 
situation such an occurrence places on the entire staff. .. and guests. 

How many floods from broken pipes blasting water into the dining room does it take to justify 
application of energy efficiency enhancements? Five? Maybe, but with two already in the recent 
past it won't take to many cold snaps for three more in the condition this building is in. A 
common sense approach to improving the tightness level of the exterior envelope is all that it takes 
to keep cold air from rushing in and freezing such areas. It's not free, but again, how cheap is 
flood damage and disruption to guests? Leaving the building the way it is will never show a 
payback, only a pay-out. Apply these retrofit items and the guests will marvel at the comfortable 
surroundings and patient staff 

It is my opinion after analysis of the building energy use and estimated retrofit savings that a 
potential savings of around $115,000 per year is likely from observing the existing condition. This 
is possible since nothing in my analysis considered savings from balancing and proving ventilation 
systems, fuel switching, improving domestic hot water production, reductions in water use, 
reductions in electricity from outside lights and tube florescent lights . Add to this installation of 
smart boiler controls, not operating 181 fans so often, savings in air-conditioning, adding roof 
insulation, etc. 

Couple all of the incentives above with the December 7, 2000 Wall Street Journal article titled 
"U.S. Warns of 50% Rise in Heating Costs" 

As fuel resources become depleted and more demand is placed upon existing sources the costs for 
energy are sure to have a more negative impact upon energy inefficient buildings than on ones 
with low operating overhead. In addition, transportation costs rise and manufacturing cost rise and 
materials become elevated in cost. Adding insulation now, replacing boilers now, installing 
efficiency options now, will never become less expensive than today. 
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Analysis of : 
Community: 
Telephone: 

HOT 2000 
Model 

Identifier 
Location 

Office Wing 

Three Storys 

Travel Wing 

Threo Storys 

Ballroom Wing 

Three Storys 

TOTAL 

TOTAL 

Sheet1 

ARCTIC TECHNICAL SERVICES 
1318 WELL STREET, FAIRBANKS. AK 99701 

Tel (907)452-8368 Fax (907) 452-8007 

I Building Wall and Crawlspace - Retrofit Analysis I 

Westmark Hotel 
Whitehorse, Yukon, Canada 

Fax: 

Energy Use Enerov Use ExistingHeating Retrofit Heating Percentage of 
for for Fuel Oil Fuel Oil Energy/Fuel Use 

Existing Retrofit Use Use Retrofit to Existing 
KwH KwH US Gallons US Gallons % 

338,817 216,811 8,364 5,352 64% 

466,212 247,945 11 ,509 6 121 53% 

1,201 ,978 787,738 8, 114 5,273 65% 

1,603,439 885102 10,824 5,925 55% 

225,431 169,445 5,565 4,042 73% 

302,619 189, 135 7,471 4,512 60% 

ANNUAL GALLONS OF OIL SAVED AFTER RETROFIT 

ESTIMATED COST SAVINGS IN CANADIAN DOLLARS TODAY 

Page 1 

Total 
Annual 

Oil Saved 
US Gallons 
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Pump#24 
Pump#25 
Pump#26 
Pump '#'27 
Pump '#'28 
Pump '#'29 
Pump#30 
Pump#31 
Pump#32 

Pump#13 
Pump#14 
Pump#15 
Pump #16 
Pump#17 
Pump#18 
Pump#19 
Pump '#'20 
Pump '#'21 
Pump '#'22 
Pump '#'23 

Pump#1 
Pump '#'2 
Pump#3 
Pump#4 
Pump#S 
Pump '116 
Pump#7 
Pump#8 
Pump#9 
Pump#10 
Pump#11 
Pump#12 

Boiler Room #1 

Main Booster 
Main Backup Booster 
Main Booster;Domestic Hot Water, Air Handling Unit, Heat Exchanger 
Auxiliary Booster; Domestic Hot Water & Air Handling Unit 
Domestic Hot Water Recirc 201 - 301 - Kitchen 
Pre Heat For Air Handling Unit/Glycol 
Hot Deck For Air Handling Unit/Glycol 
Main Booster/Heating 201 - 301 Wing 
Auxiliary Booster/Heating 201 - 301 Wing 

Valve Room 

Main Booster; Pre Heat Coil/Second Floor Air Unit/Glycol 
Auxiliary Booster; Pre Heat/Second Floor Air Unit/Glycol 
Auxiliary Booster; Hot Deck/Second Floor Air Unit& Heat Exchanger 
Main Booster; Hot Deck/Second Floor Air Unit & Heat Exchanger 
1st & 2nd Floor Heat/Southside Of 138 & 232 Wings 
1 st & 2nd Floor Heat/Northside Of 138 & 232 Wings 
Domestic Hot Water Heat Exchanger 
3rd Floor Heat/North & South Of 332 Wing 
Restaurant & Bar Heat 
Domestic Hot Water Storage Tank Recirc 
Domestic Hot Water Recirc/Entire North Wings 138, 232, 332, & Bar 

Boiler Room # 2 

2nd Floor Heat I 259 Wing North Side 
2nd Floor Heat I 260 Wing South Side 
1 st Floor I 165 Wing North Side 
Heat Exchanger For Air Unit I 165, 259, 359 Wings 
Out Of Service I Crawl Space Heater 
Commerical Wing I 165 South Side, Gift Shop & Banquet Office 
3rd Floor I North & South 359 Wing 
Preheat/Air Handling Unit/Glycol/ Entir South Wings 165/259/359 Wings 
Hot Deck/Air Handling Unit/Glycol/Entire South Wings 165/259/359 Wing 
Domestic Hot Water Ricirc./Entire South Wings 165/259/359 Wings 
Domestic Hot Water; Heat Exchange Boiler #2/Plus Storage Tank 
Sprinkler Tree/City Recirc. 
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OIL BURNER n A T A. · ~· s ·o.o:4"I..-.E:.T ... 
-~ . 

- 1 . .... .... . ::: 
-..-;.. -

.... - ._ .. .. .. --·· 
FOR 

Single Stage Firing ( on-.off) Models 

3450 R~ P. M. Burne·rs With Flame Retention 
J,• • • 

MODELS WITH FLAME RETENTION · . ... ·. . ... 
• / 

Model 95A ~ 7. oo· G. P . H. 
. , 

! 3 .. 00 
" 

Model 95A300 3. 00 - 7. 00 G. P.H. 
.. 

Model 96A-2 5.00 ... 7. 00 G. P.H . . 
... -

Model 96A-1 7.00 - 12. 00 G. P.H. 
' 

Model 96A-B . 11. 00 ..,. . 16. 00 G. P.H . 
.. 

Model 970 10.00 - 20. 00 G. P.H. 

,. 

.. 

; 
" 

1 .... 

/ 

''4'·· 

OIL BURNERS 
® 

... ' " 

. -.. 

AUTOMATIC BURNER CORPORATION-1823 CARROLL AVE., CHICAGO, ILL., 60612 

U-90 10/6 9 



FOREWORD 

FUEL OIL SPECIFICATIONS: The Underwriters' Laboratories, Inc . , have listed these 
burners for use with #1 or #2 fuel oil, National Bureau of Standards, Commercial Standard No. ·~ 
"CS-12-48" . -"~ 

··. ·~ 
OPERATING INSI'RUCTION CARD: Detailed instructions pertaining to the operation of the 
burner should be carefully explained to the owner by the installer at the time of installation. 
The instruction card should then be hung in a prominent place near the burner. 

APPROVALS: These burners are listed by the Underwriters' Laboratories, Inc., the New 
York Board of Standards and Appeals, the State Fire Marshall of the Commonwealth of Massa­
chusetts, the Department of State Police of Connecticut and others. Burners with a capacity Of 
7. 00 G. P.H. and under are manufactured in accordance with the National Bureau of Standards, 
Commercial Standard No. CS-75-56 . 

OPERATING INSPECTION: Be sure to inspect the installation at least twice within two weeks 
after it has been placed in operation. Examine and clean, if necessary, the filter and the 
strainer in the fuel unit. Inspect all tubing and equipment for oil leaks. Check the oil pressure 
and flame adjustment. Also, start and stop the burner several times to see that it and the con­
trols are functioning correctly. Check the setting of all controls. 

SERVICE AND PARTS INFORMATION: Special pamphlets pertaining to service, the order­
ing of replacement parts and the return of parts for repairs can be furnished upon request. 

GENERAL SPECIFICATIONS: Several ratings may be utilized to insure combustion efficiency 
over the entire capacity range of the burner ( a rating is a combination Of various air delivery 
parts and nozzles). It should be noted that there is no difference in the burners for the various 
ratings except as relates to the air delivery parts and nozzles. Since the rating is not indicated 
on the nameplate of the burner, the burner may be changed from one rating to another merely by 
changing certain P3;rts as specified in the Burner Rating Table. 

UNDERWRITERS' REQUffiEMENTS: Oil burners, oil storage tanks, piping and electrical 
work must be installed strictly in accordance with the regulations of the National Board of Fire 
Underwriters and local ordinances. 

UNPACKING BURNER AND CONTROLS: While unpacking burner, check for concealed dam­
ages, inspect air inlet assembly and housing for breakage or other damage. If controls are 
packed with burner, remove them from their cartons and inspect. If any damage is found, 
notify transportation company and supplier immediately. 

Also included with your Oil Burner shipment is a copy of "90" Se~es Service Manual. This 
booklet provides helpful service hipts and also contains information concerning fuel units. 

- SPECIAL NOTATION 

THE INFORMATION SHOWN IN THIS BOOKLET IS INTENDED FOR GENERAL 
CONVERSION BURNER INSTALLATIONS. THE BURNER & DRAWER ASSEMBLY 
ADJUSTMENT SETTINGS WHICH ARE SHOWN IN THE DRAWINGS CONTAINED 
IN THIS MANUAL ARE BASED ON TEST FIRING IN CONVERSION UNITS. WHEN 
FIRING ORIGINAL EQUIPMENT UNITS ALWAYS REFER TO MANUFACTURER'S 
SPECIFIC DATA FOR ADJUSTMENT SETTINGS & SERVICE INFORMATION. 
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INSTALLATION POINTERS 

OIL TANKS AND PIPING: 

a. Miscellaneous Information: Underwriters' I.aborator~es, requirements now in effect stip­
ulate a bottom outlet on all 275 gallon tanks so that the tank can be drained. This is to prevent 
the accumulation of condensate which causes the tank to rust. A water trap can be installed at 
the tank outlet to prevent the condensate from entering the burner. There are a number of add­
itives on the market that can be put in the tank with the fuel oil. These additives hold the water 
in suspension and allow it to pass into the burner. Consult a local fuel oil dealer for informa­
tion concerning the use of these additives. 

b. Two Line System: A two line (suction and return) installation must be made. On this 
type of installation, the by-pass plug has to be installed in the fuel unit. 

c. Suction Line: It is recommended that 1/2" 0. D. (or larger) copper tubing be used for this 
line. If standard wrought iron pipe is used, it should be scale-free and not smaller than 1/2". 
A complete loop of 1/2" copper tubing should be installed to connect the pipe to the fuel unit. 
Where tubing is used, one complete loop should be made in the tubing immediately below the fit­
ting connecting it to the oil pump in order to reduce transmission of noise and to prevent strain 
on the burner. When the top of the tank is below the level of the fuel unit, high points or air 
pockets in the suction line must be avoided between the tank and the fuel unit, and a ball check 
valve should be installed in the basement to prevent the return of the oil to the tank during the 
off-cycle period of the burner. Do not run suction or return line overhead as this greatly in­
creases the possibility of air traps, oil leaks, syphoning and transmission of noise. When the 
top of the tank is above the fuel unit, the suction line should be run to a point above the tank 
where an approved anti-syphon valve and a gate valve must be installed. These valves should be 
installed inside. No ball check valve is required, but a union should be installed between the 
gate valve and the strainer to facilitate the removal of the strainer for cleaning when necessary. 

d. Return Line: The return line should be the same size as the suction line and run as directly 
as possible from the return opening in the fuel unit to the tank. It should extend into the tank to 
the same depth as the suction line. (See Illustration). 

e. Pressure Test for Buried Oil Lines: It is important that buried oil line be thoroughly 
tested for leaks before being covered. 

DRAFT REGULATORS: Use a draft regulator on all installations, unless otherwise specified 
bY appliance refs, but never one smaller than the smoke pipe diameter. Install the draft 
regulator as close as possible to the chimney. If the smoke pipe is too short to make a satis­
factory installation, the draft regulator may be installed in the chimney either above or below 
the smoke pipe entry into the chimney. There is a considerable cliff erence of opinion as to 
whether or not the draft regulator should be installed in the chimney; however, many satis­
factory installations have been made with the draft regulator installed in the chimney either 
above or below the smoke pipe. 

FILTER: Install a good f~lter (sized for the 30 gallon capacity of the fuel unit) in the suction 
line in a location where it,...can be easily serviced. The filter cartridge should be replaced at 
least once a year. The filter body should be thoroughly cleaned before installing a new cartridge. 

AIR FOR COMBUSTION: Do not install burners in rooms with insufficient air to f:4t.pport com­
bustion. Occasionally, it is necessary to install windows or cut holes in a door to these rooms 
to obtain sufficient air. An opening at least twice the area of the smoke pipe is necessary. An 
exhaust fan operating in the building may cause a smoky or pulsating fire if the air intake in the 
heater room is too small. The air intake in this room should be of sufficient size so that there 
is no change in the draft reading in the stack when the burner is in operation and the exhaust fan 
is turned on or off. 

COMBUSTION CHAMBERS: If the combustion chamber is not furnished with the heating unit, 
it should be constructed to the proper dimensions for heating load as shown in Nozzle and Com­
bustion Chamber Data Chart. Slight variations can be made in the dimensions when required. 

Page 2 
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WIRING: All wiring must be done in accordance with the National Electric Code and/ or in ac­
cordance with local ordinances. The controls and wiring furnished with the burner are tested at 
the fac tory. It is suggested that all wiring be run in rigid conduit, but a short length of flexible 
conduit used between the burner and the rigid conduit will facilitate removing the burner for in­
spection without ~:lisconnecting any wiring. See the wiring diagrams incorporated in this fCJrm 
and those furnished with the controls supplied with each burner. 

BURNER INSTALLATION 
a. Controls: Instructions for installing and wiring the controls will be found packed with the 
controls. The controls should be installed strictly in accordance with these instructions, and, 
in case the control should prove defective, it should be returned direct to the control manufact­
urer or one of his service stations for repair or replacement. See Page 18 for control suffixes 
and types available . 

b. Setting the Burner: The center line of the burner air tube s hould coincide with the center 
line of the heating plant. The burner should level across the top of the motor and fuel unit. The 
air tube should slant slightly downward (2° to 4°) toward the combustion chamber. The end of 
the burner air tube should be recessed approximately· 3/ 4" from the front wall of the combustion 
chamber. For distance of the air tube above the floor of the combustion chamber, ref er to 
Nozzle and Combustion Chamber Data Chart. If combustion chamber is already installed ln 
heater, use opening provided for burner tube. Space between burner tube and refractory should 
be sealed with asbestos or other insulating material. Where a pedestal mounted burner is used, 
make sure that the burner does not touch heating unit at any point. 

c. Insta lling Nozzles: Make s ure that the proper size nozzles for the installation have been 
selected. Disconnect oil line a nd ignition leads and remove drawer assembly. The drawer as­
sembly should be removed from the burner for screwing the nozzles in place. Do not attempt to 
insert the nozzles through the front end of blower tube, as it is almost impossible to get a tight 
joint between the nozzles and the nozzle adaptor unless two wrenches are used. Although elec­
trodes are adjusted at time of manufacture, they should be checked at time of installation to be 
sure that they are set in accordance with drawing in this manual. 

d. Rotate Blower Wheel: The blower wheel should be rotated by hand to be sure that the motor 
and fuel unit turn freely. 

e. Oil Motor: P our one teaspoon of good motor oil in each cup on motor. 

f. To Put Burne r Under Fire: See that all controls are set in normal starting position. In­
stall pressure gauge in fuel unit. With the heating plant door open and with the air inlet on burn­
er about half open, c lose the main cutout switch. Do not stand in front of open door. The burner 
should start, ignite and burn. Then close the heating pfant door. After you have obtained a 
flame, the oil pressure should be checked and adjusted (if necessary). The air inlet can then be 
adjusted so that the flame is a clean yellow with slightly smoky tips. It may be necessary to re­
adjust the air inlet after the burner is running twenty minutes or more ln order to obtain the 
proper fire with a hot heating plant. After final adjustment, tighten lock screws on air inlet, let 
unit cool and start burner once again in order to be sure burner operate,properly on a cold 
start. Remove pressure gauge and install pipe plug. 

g. Using Instruments to Set Fire: It is far better to use combustion test instruments when 
adjusting a f~e. National Bureau of Standards Commercial standard CS- 75·56 (for burners 
with a 7. 00 G. P.H. capacity or less) require a minimum of 8% C02 with a smoke reading no 
darker than No. 5 on the Bacharach scale; however, we recommend a smoke reading no darker 
~han No. 1. When using instruments to obtain this, adjust air inlet on burner for minimum air 
for clea n combustion while combustion chamber is hot. Adjust the draft regulator so that there 
is · 02" draft over the fire. Seal all air leaks around combustion chamber, heater joints and 
stack. Take your readings and adjust air so that a minimum of 8% co2 is obtained with the 
least smoke possible. When using instruments in setting a fire, do not lean towards getting a 
greater ?ercentage of C02 than a clean fire will give. It is more important to keep the in.side of 
the heating plant clean than to obtain a higher co2. 

Page 3 
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h. Nozzle (oil input) Variations: Several nozzles of different manufacture, angles and types 
of spray should be carried by installer to determine the most suitable for the particular appli­
cation. Fuel oils vary greatly. Because of this, nozzles will not always deliver the gallonage 
per hour or angle of spray that is stamped on them. In addition, it has been found that, in cer­
tain areas, due to local conditions, nozzles other than those furnished as original equipment 
give better performance due to the type of oil being delivered. 

i. Draft: Check to be sure that there is sufficient draft for the proper burning of the oil. At 
least . 02" of draft over the fire is necessary. The draft in the stack also should be checked to 
determine whether or not there is an abnormally high draft loss through the heating plant for this 
may cause back pressure (draft) resulting in oil fumes in the building and/ or pulsation when the 
burner starts and stops. This may cause an excessive deposit of soot in the flues of the heating 
plant and in the smoke pipe. High draft loss may be caused by overfiring or too much excess 
air. If there is back draft or down draft, do not install the burner until this situation is correct­
ed. Back pressure (back draft or down draft) may also be caused by the chimney being lower 
than surrounding objects, such as buildings, hills, trees, rooftops, etc. (This paragraph con­
cerning draft applies to burners being fired with draft in the firebox. Disregard these instruc­
tions on installations where the burner is fired under pressure.) 

j. Conversion Installations: Clean Heating unit thoroughly before starting burner installation 
and inspect for leaks and other defects. 

k. Inspection: After installation of the burner, check to see if there are any loose parts on the 
burner, controls or on the heating unit which might cause vibration. Check the operation on all 
electrical controls and inspect the installation carefully for oil leaks and other defects. 

MISCELLANEOUS REMINDERS: 

a. 
b. 
c. 
d. 
e. 

f. 

g. 
h. 
i. 

j. 

k. 
1. 

m. 
n. 

0. 

Install all electrical work in strict accordance with local ordinances. 
Solder all splices or use approved wire nuts. 
Steam pressure controls must be protected by a "pig-tail" or patented trap. 
All unions must be of the ground seat type. Gasket unions will not do. 
A check valve must be installed in the suction line when the tank is below the burner to 
prevent the return of the oil to the tank when the fuel unit is not in operation. 
Do not permit any part of the burner to come in metallic contact with any part of the 
heating plant. · 
Rotate burner blower wheel by hand to be sure pump and motor are free. 
Lubricate oil burner motor. 
See if the draft conditions are right. Air leaks may kill the draft. Test chimney, 
smoke pipe and heating unit for air leaks. 
See that the smoke pipe enters into chimney far enough to be tight and yet not so far 
as to reduce flue area. Its end should be flush with the inside of the flue. 
Be sure that there is at least . 02" draft over the fire. 
Be sure there is no down draft or back draft. 

(Disregard Items "k" and "l" if burner is being fired under pressure in firebox) 
Be sure that there is sufficient air in heater room for proper combustion at all times. 
Explain the operation of the burner to the owner--show where to oil--how to operate 
controls and mai~: cutout switch. 
Hang Burner Operating Instructions in prominent place near installation. 

' 
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NOZZLE AND COMBUSTION CHAMBER DATA 

FOR CONVERSION BURNER INSTALLATIONS 

Net Standing Percent 
Gallon" Combustion Chamber Height B. T. U. per Hour Load Sq. Ft. Piping & Boiler Output Boiler 

per Hour of Air Heater output At Radiation Pick Up Sq. Ft. E .D.R. Output 
Input Width Length Tube* Input 70% Eff. Steam Water Allowance Steam Water H.P. 

3.00 15" 18" 4.0" 420,000 299,000 810 1300 50.0 1210 1920 8.60 
3.50 15" 20" 4.0" 490,000 343,000 950 1510 50.0 1410 2270 10. 00 
4. 00 15" 20" 4. 0" 560,000 392,000 1090 1720 50.0 1615 2620 11. 70 
4. 50 16" 22" 5.0" 620,000 441,000 1220 1960 50.0 1830 2850 13.10 
5.00 16" 22" 5. 0" 700,000 490,000 1360 2170 50.0 2030 3250 14.60 
5.50 18" 24" 5. 5" 770,000 539,000 1490 2400 50.0 2240 3600 16.00 
6.00 18" 24" 5. 5" 840,000 588,000 1630 2600 50.0 2440 3900 17. 50 
6.50 19" 25" 5. 5" 910, 000 637,000 1767 2825 50.0 2648 4235 18.95 
7. 00 23" 30" 6.0" 980, 000 686,000 1904 3049 50.0 2856 4570 20. 40 
8.00 24" 30" 6. 5" 1120, 000 784,000 2176 3485 50.0 3264 5222 23.40 
9.00 26" 32" 6. 5" 1260, 000 882,000 2448 3921 50.0 3662 5814 26.20 

10.00 26" 34" 7. 0" 1400, 000 980,000 2720 4357 50.0 4070 6526 29.10 
11. 00 27" 36" 7.0" 1540,000 1078,000 2992 4739 50.0 4478 7178 32.01 
12.00 28•• 37" 7. 5" 1680,000 1176, 000 3264 5229 50.0 4886 7830 34.92 
13.00 28" 38" 7. 5" 1820,000 1274,000 3536 5665 50.0 5296 8452 37.83 
14.00 30" 39" 8. 0" 1960,000 1372, 000 3808 6101 50.0 5702 9104 40.74 
15.00 30" 40" 8.0" 2100,000 1470,000 4080 6536 50.0 6110 9756 43.65 
16.00 32" 41" 8. 5" 2240,000 1568, 000 4352 6912 50.0 6518 10408 46.57 
17.00 32" 42" 8. 5" 2380,000 1666,000 4624 7408 50 . 0 7020 11160 49.47 
18.00 34" 44" 9.0" 2520,000 1764,000 4896 7844 50.0 7434 11812 52.38 
19. 00 36" 46" 9.0" 2660,000 1862,000 5196 8280 50.0 7848 12464 55.29 
?.0.00 36" 46" 10.0" 2800 000 1960 000 5441 8716 50.0 8262 13118 59.20 

' 

* The height of the air tube shown above is the distance between the bottom of the air tube and the floor of the 
combustion chamber. 

.. .. 
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MODEL 
95A 

95A-300 

MOTOR: 1/3 H.P., 115-230 volt/ 60 cycle single phase, 
3450 R.P.M. , continuous duty, flange mounted with bui lt­
in manual overload protect or. 

T RA NSFORME R: 115 volt/60 cycle primary voltage with 
10,000 volt secondary voltage, mid-point grounded. (Stud 
Mounted). 

PUMP: Incorporated in a two-stage fuel unit. Operates 
at motor speed through flexible coupling connected to 
motor. (Single-st age fuel unit available.) 

BLOWER HOUSING: Designed with a true scroll and 
accurately fabricated to insure proper alignment of motor 
and fuel unit. 

BLOWER TUBE: 4- 1/8" 0.D . Standard usable and over­
all tube lengths ate shown on djmensional drawings. 

MOUNTINGS: Pedestal (adjustable from 811 to ll" from 
floor to center line of blower lube). Welded flange avail­
able at additional charge for all models. 

FINISH: Baked Synthetic Enamel. 

SHIPPING WEIGHT: Approx. 74 lbs. (Less Controls}. 

01 L VAL VE: Installed in line between drawer assembly 
and fuel unit to improve starting and cut-off. 

CONT RO LS: Honeywell controls standard. Other controls 
available. 

Listed by Underwriters' Laboratories, Inc., under Com­
mercial Standard CS-75~56 for use with number l and 2 
fuel oil, commercial grade CS12-48. 

All specifications are subject to change without notice. 

Capacity Ranges 

( 2. 0 to 7. 0 GPH - Model 95A 
( 2. 0 to 7. 0 GPH - Model 95A-300 
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MODEL 96A 

MOTOR: 1/3 H.P., 115-230 volt / 60 cycle, single 
phase , 3450 R.P.M. continuous duty, flange mounted, 
with built-in manual overload protector. 

TRANSFORMER: 115 volt/60 cycle primary voltage 
with 10,000 volt secondary voltage, mid- point ground­
ed. (Scud mounted) 

PUMP: Incorporated in a two-stage fuel unit. Operates 
at motor speed through flexible coupling connected to 
motor. 

BLOW ER HOUSING: Designed with a true scroll and 
accur ately fabricated to insure proper alignment of 
motor and fuel unit. 

BLOWER TUBE: 6-1/8" O.D. Standard usable and 
overall tube lengrhs are s hown on dimensional draw­
ings 

MOUNTINGS: Pedestal (adjustable from 8-5/16" to 
11-5/16" from floo r co center line of blower tube). 
Welded flange available at additional charge for either 
model. 

FINISH: Baked Synthetic Enamel. 

SHIPPING WEIGHT: Approximately 85 lbs. 
standard controls), 

(With 

OIL VALVE : Installed in line between drawer as­
sembly and fuel unit to improve staning and cut-off. 

CONTROLS: Honeywell Comrols standard. Other 
comrols available. 

Listed by Underwriters ' Laboratories, Inc . for use 
with number l and 2 fuel oil, commercial grade 
CS12-48. 

A 11 specifications are subject to change without no rice. 

Capacity Ranges 

(5 . . 0 to 12. 0 GPH - l.todel 96A 



I MODEL 96A-B 

MOTOR: 1/2 H.P., 115-230 volt / 60 cycle, single 
phase, 3450 R.P.M., continuous duty, flange mounted, I with built-in manual overload protector. 

TRANSFORMER: 115 volt/60 cycle primary voltage 
with 10,000 volt secondary voltage, mid-point ground-1 ed. (Stud mounted) 

PUMP: Incorporated in a two-stage fuel unit. Operates 
at motor speed through flexible coupling connected to 
motor. I 
BLOWER HOUSING: Designed with a true scroll and 
accurately fabricated to insure proper alignment of I motor and fuel unit. 

BLOWER TUBE: 6-1/8" O.D. Standard usable and 
overall tube lengths are shown on dimensional draw-l ings . 

MOUNTINGS: Pedestal (adjustable from 8-5/16" to 
11-5/16" from floor to center line of blower tube). 

I Welded flange available at additional charge for either 
model. 

I 
FINISH: Baked Synthetic Enamel. 

SHIPPING WEIGHT: Approximately 85 lbs. 
standard controls). 

(With 

I OIL VALVE: Installed in line between drawer as­
. sembly and fuel unit to improve starting and cut-off. 

I 
CONTROLS: Honeywell Controls standard. Other 
controls available. 

Listed by Underwriters' Laboratories, Inc. for use 
with number 1 and 2 fuel oil, commercial grade I CS12-48. 

All specifications are subject to change without notice. 

I Capacity Range 11. 0 to 16. 0 GPH 

MODEL 970 

MOTOR: 1/2 H.P., 115-230 volt/60 cycle, single 
phase, 3450 R.P.M., continuous duty, flange mounted, 
capacitor type, with built-in manual overload pro­
tector. 

TRANSFORMER: 115 volt/60 cycle primary voltage, 
with 10,000 volt secondary voltage, mid-point ground­
ed. (Stud Mounted). 

PUMP: Incorporated in a two stage fuel unit. Operates 
at motor speed through flexible coupling cor:mected to 
motor. 

BLOW ER HOUSING: Designed with a true scroll and 
accurately fabricated to insure proper alignment of 
motor and fuel unit. 

BLOWER TUBE: 7-1/8" O.D. Standard usable and 
overall tube lengths are shown on dimensional draw­
ings 

MOUNTINGS: Pedestal (adjustable from 13" to 16" 
from floor to centerline of blower rube). Welded 
flange available at additional charge. 

OIL VALVE: Installed in line between drawer assem­
bly and fuel unit to improve starting and cutoff. 

CONTROLS: Minneapolis Honeywell Flame Safeguard 
Controls are standard. Other controls available. 

FINISH: Black Baked Synthetic Enamel. 

SHIPPING WEIGHT: Approximately 140 lbs. 

Listed by Underwriters' Laboratories, Inc., for use 
with number 1 and 2 fuel oil, co m m e r c i a l grade 
CS12-48. 

All specifications are subject to change without notice. 

Capacity Range 10. 0 to 20. 0 GPH 

I 
I 

The chart below shows the U/L approved maximum firing rates (gallons per hour) with all available 
air. When firing certain heating units where it is necessary to obtain as low as 9% to 10% co2, 
with all available air, the maximum firing rate may be reduced. In such cases, testing will be 
necessary to determine the maximum firing rate. 

I 
I 

Burner Model 

95 
95A 
95A-300 
96 

U/L Approved 
Max. Firing 
Rate (GPH) 

3. 00 to 7. 00 
3. 00 to 7. 00 
3. 00 to 7. 00 
6. 00 to 12. 00 

Burner Model 

96A 
96A-B 
970 

U/L Approved 
Max. Firing 
Rate (GPH) 

5. 00 to 12. 00 
11. 00 to 16. 00 
10. oo to 20. 00 

All of the above capacities are based on operation at sea level with 115 volt/60 cycle current, 
catalytic oil and fuel unit pressure set at 100 p. s. i. When used with 25 or 50 cycle current, the 
capacity of the burner is reduced 20%. For each 1, 000 feet of elevation over 1, 000 feet above 
sea level, the capacity is reduced approximately 5%. All specifications are subject to change 
without notice. Page 7 
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MODEL 95A RATING CHART (WITH 6-5/1611 DIA. X 3-1/411 WIDE BLOWER WHEEL). 

NOZZLE DATA QUANTITY 
RATING CHOKE SPINNER BANDS G.P.H.RANGE ANGLE TYPE REQUIRED 
#2 3-3/811 3-1 /2 11 Std. 4.oo - 5.00 45-90 ° s 1 
#3 None 3-1/211 Std. 5.00 - 1.00 45-90 ° s 1 
#4 *3-9/1611 3-1/2 11 Std. 3.00 - 1.00 45-90 ° s 1 
#5 *3-9/1611 3-1/2" Std. 3.00 - 7.50 45-90 ° s l 
#8 *3-9/1611 3-1/2" Std. 4.50 - 1.so 45-90 ° s 2 
#9 *3-9/1611 3-1/211 #1 Set. 2.so - 5.50 45-90 ° s 2 
#10 *3-9/1611 3-1/211 Std. 4.oo - 5.50 45-90 ° s 2 
#11 *3-9/16" 3-1/2" Std s.oo - 1.00 45-90 ° s 2 

* 3-9/16" Choke is set 7/811 from end of Air Tube. 

RATINGS 10 & 11 HAVE NOZZLE ADAPTOR MOUNTED IN VERTICAL POSITION. SEE ILLUSTRATION 
SHOWN IN DRAWER ASSEMBLY DRAWING. 

MODEL 95A 
~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

5 SPECIAL BURNER RATING CHART 
i11111111111111111111111111111111111111111111111111111111111mm111111111111111111111111111111111111111111111111111111111i 

With 6-3/16" Diameter x 3-1/4" Wide Brower Wheer 

Capacity Range 

Rating Choke Spinner 
Spray 

Bands Range Ang re 

1 3-3/8" 3-1/2" 11 Set 3.00-4.00 45-90 
6 *3-9/l6" 2-15/16" 11 Set 2.00-4.00 45-90 
7 **3-9/16" 3-1/2" Std. 3.00-5.00 45-90 

• 

*3-9/16" choke has an attached ring with 311 diameter bore. Standard setting. 
**3-9/16" choke standard setting 
11 Band set consists of a 5/8" plain band and two SA9608 bands. 
Rating #7 has a triple adaptor and three nozzles. 

Page 8 
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MODEL 95A-300 

With 6-5/16" x 3-1/ 4" Diameter Blower Wheel 

Range Spray 
.Rating Choke Spinner Bands GPH *** Angle Type 

2 3-3/8" 3-1/2" Std. 4.00-5,00 45-90 s 
3 None 3- 1/2" Std. 5. 00-7. 00 45-90 s 
4 *3-9/16" 3-1/2" Std. 3.00-7.00 45-90 s 
5 *3-9/16" 3- 1/ 2" Std. 3.00 -7.50 45-90 s 

*3-9/ 16" Choke is set 7/8" from end of air tube. 

All of the above capacities are based on operation at sea level with 115 volt/60 cycle 
current, catalytic oil and fuel unit pressure set at 200 p. s . i. When u~ed with 25 or 
50 cycle current, the capacity of the burner is reduced 20%. For each 1, 000 feet over 
1, 000 feet above sea level, the capacity is reduced approximately 5%. All specifications 
are subject. to change without notice. 

APPROXIMATE NOZZLE DELIVERY RATES G.P.H. 
"llHIUllllllllllllllHllllllllUlllllllUllll lllllllllft 1111111111111111111111111111111111111111m1m1111111111111111utUllllUlllllllUHllllUllllll II In llllltlllllllltllllllllllllllllllllllllll llllllllnlllUllllllllllllllllUllllll 

Fuel Pump 
TOP LINE IS NOMINAL NOZZLE SIZE Pressure 

PSI 

100 1. 5 2 2. 5 3 3.5 4 4. 5 5 5. 5 6 6. 5 
120 1.6 2. 1 2.6 3. 2 3. 7 4.2 4.7 ·s. 3 5. 7 6.3 6.8 
140 1. 7 2.3 2.9 3.4 3.9 4. 5 5. 0 5. 6 6. 1 6. 7 7. 2 
160 1. 8 2.4 3.0 3.6 4.2 4.8 5. 4 6.0 6. 5 7. 2 7. 8 
180 1. 9 2.6 3.2 3.8 4.5 5. 1 5. 7 6.4 7.0 7.7 
200 2.0 2. 7 3.4 4.0 4. 7 5. 4 6. 1 6.8 7. 3 
220 2.1 2.9 3 •• 6 4.2 4.9 5.6 6. 3 7.1 7. 7 
240 2.2 3.0 3.7 4.4 5.2 5. 9 6. 6 7. 3 
260 2.3 3.1 3.8 4. 7 5. 4 6.2 7.0 7. 7 
280 2.4 3.2 4.0 4. 8 5. 6 6.4 7.2 
300 2. 5 3.3 4.1 5.0 5. 9 6.7 7. 4 

Delivery rates are on basis of actual tests with pressure gauge inserted in pump gauge port • 

• 

I NOTE: SEE NEXT PAGE FOR 95A -300 SPEC I AL BURNER RATING CHART 

I 
"" 
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95A-300 

:!llllllllRlllllllllllllllllllll llllllllllllllllllllllllllllllllllllllllllllllllllHlllllllllllllllllllllllllllllllllUIHllllUI!: 
i § 

= = ~ SPECIAL BURNER RATING CHART ~ 
5 ~ 
ji11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m1111111111l'F. 

With 6-5/16" Diameter x 3-1/411 Wide Blower Wheel 

Capacity Range 

Spray 
Rating Choke Spinner Bands Range Angfe 

1 3-3/811 3-1/211 11 Set 3.00-4.00 45-90 
6 *3-9/1611 2-15/16 11 11 Set 2.00-4.00 45-90 

*3-9 /16" choke has an attached ring with 3" diameter bore • Standard setting. 
11 Band set consists of a 5/8" plain band and two SA9608 bands. 

Type 

s 
s 

Alt of the above capacities are based on operation at sea level with 115 volt/60 cycle 
current, Catalytic oif and fuel unit pressure set at 100 P.S.l. When used with 25 or 
50 cycle current, the capacity of the burner is reduced 20%. For each 1000 feet of 
elevation over 1000 feet above sea level, the capacity is reduced approximately 5%. 
A ff specifications are subject to change with out notice. 

MODEL 96 

RATING C A~T 
No. CHOKE D1 ~c FJRING RATE EQUIRED CoNTl'.Ol.5 

J 5·01A. 3 D1A . 7.00-12.00 GROLJP7d.8 

MODEL 96A-B BURNER RATING CHART 

Ra.ting No. 5 No. 6 
k 

Outer Air Tube Ring None #10829 

Choke #12412 - 5-1/4" None .. 
(Recessed 1 ") 

Disc #12016 - 3" Solid #12016 - 3" Solid 

Spinner #12416 - 3-1/2" #12416 - 3-1/2" 
0. D. x 1-13/16" I. D. 0. D. x 1-13/16" I. D. 

Range - G. P.H. 11. 00 to 15. 00 13. 00 to 16. 00 

Page 10 
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RA TING CHART FOR MODELS 96A-1 & 96A-2 Model 96A-2 
Model 96A-1 

BURNER RATING CHART 
~ 

Rating Number 1 2 3 4 

Choke - .Part No. 9065 11793 9065 10447 
Diameter 5" 4" Straight 511 4-1/211 Straight 

Stabilizer Ring None None None 10454 
Part No. 3-3/411 I. D. 

x 
4-1/4" O. D. 

Turbulator 9477 None 9477 None 
Part No. 

Static Pressure 12016 12016 12016 12016 
Disc - Part No. 311 311 3-11/1611 311 

Solid Solid Solid Solid 

"Range - G •. P.H. 6.00-14.00 3.00-7.00 6. 00-12. 00 6. 00-8. 00 

Nozzle Data 
Spray Angle 6{)0 - 90° 600- 90° 600 - 900 60° - 900 
Type Solid Solid Solid Solid 

5. 00 to 7. 00 G. P. H. 
7.00 to 12.00 G. P.H. 

5 6 

10465 10471 
511 Straight 5-1/4" Straight 

10454 10454 
3-3/411 I. D. 3-3/4" I. D. 

x x 
4-1/4" O. D. 4-1/411 O. D. 

None None 

12016 12016 
311 311 

Solid Solid 

7. 00-11. 00 11.00-14.00 

600 - 900 60° - 90° 

Solid Solid 

All of the above capacities are based on operation at sea level with 115 volt/60 cycle current, catalytic oil and fue~ unit pressure 
set at 100 p. s. i. When used with 25 or 50 cycle current, the capacity of the burner is reduced 20%. For each 1, 000 feet over 
1, 000 feet above sea level, the capacity is reduced approximately 5%. All specifications are subject to change without notice. 
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MODEL 970 

BURNER RATING CHART 

RATING NO. 1 NO. 2 

CHOKE 6-1/ 4" Diameter 6-1/2" Diameter 

STABIIJZER RING 5-1/4" O.D. x 5-1/4" 0. D. x 
(BEIIlND CHOKE) 4-5/8" I. D. w/Legs 4-5/8" I. D. w/Legs 

TWELVE BLADE SPINNER (1) 4-1/ 4" 0. D. x (1) 4-1/ 4" 0. D. x 
TWO (2) REQUIRED 2-1/16" I. D. 2-1/16" I. D. 

(1) 3-3/16" 0. D. x (1) 3-3/16" 0. D. x 
1-13/16" I. D. 1-13/16" I. D. 

STATIC PRESSURE NONE NONE 
DISC 

RANGE - GALI.DNS PER HOUR 10. 00 to 15. 00 15. 00 to 20. 00 

NOZZLES: TWO 70° SPRAY ANGLE SOLID TYPE NOZZLES (RANGING FROM 
5. 00 TO 10. 00 G. P.H.) ARE GENERALLY USED. MAKE OF NOZZLE, SPRAY 
ANGLE AND TYPE OF SPRAY FOR BEST RESULTS IN SPECIFIC UNITS CAN 
ONLY BE DETERMINED BY TESTS. 

THE FIRING RATES SHOWN ON ALL OF THE PRECEDING RATING CHARTS ARE BASED 
ON THE USE OF 60 CYCLE CURRENT AT SEA LEVEL. l.B.R. FIRING RATES CAN BE 
ESTABLISHED ONLY BY LABORATORY TESTING. 25 AND 50 CYCLE CURRENT REDUCE 
MAXIMUM CAPACITY BY 20%. MAXIMUM CAPACITY IS REDUCED BY 5% FOR EAC~lOOO 
FEET ELEVATION ABOVE SEA LEVEL. CATALYTIC FUEL OIL WAS USED IN TESTING 
BURNERS TO ESTABLISH FIRING RATES SHOWN. THESE FIRING RATE6 ARE FOR CON­
VERSION BURNB.RS . 

SPECIAL NOTE: WITH THE EXCEPTION OF MODEL 95A-300 BURNER ALL FUEL UNITS 
ARE FACTORY SET AT 100 P.S. I. 

Page 12 
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SEE Il..LUSTRATIONS BELOW: 

FIG. 1 I 

FIG. 2 

FIG. 3 

CORRECT RETE NTION - Fl.AME SHOULD BURN 
OFF THE 12 BLADE SPlNNER APPROXIMATELY 
l/4" TO 1/2". 

FLAME IMPINGEMENT - TO CORRECT THIS PULL 
THEDRAWERASSEMBLYBAC~ 

POOR RETENTION (FI.AME BLOWING OFF SPINNER) 
TO CORRECT THIS MOVE THE DRAWER ASSEMBLY 
FORWARD. 

NOTE: THE CC!T-AWA y v"!<:W c.- rnr: DRAWER ASSEMBl. y SHO'.VN IS FOR ILLUSTRATIVE PURPOSES ONLV. 
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CLEANING IMPROVES A HOT WATER HEATING SYSTEM 

' ' \ 

\ \ 
i > 

One important phase in completing Hot Water Heating installati01\s it,. too often neglected 
\,__/ 

in the specifications. No provision has been made for cleaning the system. It is sometimes 

drained for changes and adjustments but never actually cleaned. The architect, engineer, or 

contractor selects hot water heating for an office building, apartment or home. It represents the 

best system •••. but it will be better if it is a clean system. 

HOW TO TELL IF A SYSTEM NEEDS CLEANING 

There are definite indications of an unclean system. Here is a check list. If any of 

these test positive, the system needs cleaning. 

1. Obviously discolored, musky, dirty water. 

2. Vented gases at high points in the radiation that will ignite and bum with an almost 

invisible bluish flame. 

3. A pH or alkalinity test that gives a pH test reading below 7. (Below 7 indicates the 

water in the system is acid.) 

No matter how carefully a system is installed certain extraneous materials do find their 

way inadvertently into the system during construction. Pipe dope, thread cutting oils, soldering 

flux, rust preventatives or slushing compounds, core sand, welding slag, and dirt, sand, or clays 
, .. 

• , > 

from the job site are usually found. Fortunately the proportions of these are usually small and do 

not .cause trouble. In some cases there are sufficient quantities to break down chemically during 

the operation of the system causing gas formation and acid system water. 

Hot water systems, in most cases, naturally operate with a pH of 7 or better. The condition 

of the water can be quickly tested with Hydrion paper which is used in the same manner as Litmus 

paper except it gives specific readings. A color chart on the side of the small Hydrion despenser 

gives the readings in pH. Hydrion paper is inexpensive and obtainable from any chemical supply 

house or through your local druggist. 

A system that tests acid (below 7 on the scale, sometimes as low as 4) will usually have 

the following symptoms: 

1. Gas formation (air troubles). 

2. Pump seal and gland problems. 

3. Air vent sticking and leaking. 

4. Frequent relief valve operating. 

5. Piping leaks at joints. 

Once in this condition the symptoms continue for years until corrected by cleaning. Many 

times, because of the gas formation, automatic air vents are added throughout the system to attempt a 
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I 
I , cure. The promiscuous use of automatic air vents can defeat the function of the AJrtrol system because 

in a normal system the small quantities of air finding their way to the system and piping must be 

I returned to the expansion tank to maintain the balance between the air cushion and the water volume. 

If system deterioration is permitted and leaks develop and water losses increase, it is possible 

I to cause serious damage to the boiler. There.fore, our main aim is to have a closed system that is 

clean, neutral, and water tight. 

I SNOW MELTING and RADIANT PANELS, because of the large quantities of pipe used, should 

be cleaned. CONVERTORS and systems using anti-freeze solutions must be cleaned. If not, the 

I anti-freeze solutions bring back the debris from the piping and deposit it on the convertor tubes. 

This destroys heat transfer ability shortly after placed in operation, cutting its capacity as much as 

I 50% in a few weeks time. 

I 
We propose that all hot water systems be cleaned on completion, making even the finest 

job better and helping to eliminate the few bothersome jobs that sometimes occur. 

I 
HOW TO CLEAN A HOT WATER HEATING SYSTEM 

Cleaning a hot water system (either steel or copper piping) is neither difficult nor expensive. 
s 

I The materials for cleaning are readily available. Trisodium phosphate, sodium carbonate, and sodium 

hydroxide (lye) are the most common materials for cleaning. They are available at all paint and hard-

I ware stores. Their preference is in the order named and should be used in the following proportions, 

. using a solution of only one type in the system: Trisodium phosphate, one pound for each fifty gallons 

r in the system; Sodium carbonate, one pound for each thirty gallons in the system; Sodium hydroxide 

(lye), one pound for each fifty gallons in the system. 

I Fill, vent, and circulate the system with this solution, allowing it to reach design or operating 

temperatures if possible. After circulating a few hours, the system should be drained completely 

I and refilled with fresh water. Usually enough of the cleaner will adhere to the piping to give an 

I 
alkaline solution satisfactory for operation. A pH reading between 7 and 8 is preferred, and a small 

amount of cleaner can be added if necessary. 

I 
A clean, neutral hot water system should never be drained except for an emergency or 

necessary servicing of equipment which may be after years of operation. Anti-freeze solutions in 

I 
' 

systems should be tested from year to year as recommended by the manufacturers of the anti-freeze 

used. It is our contention that a clean system is a better system. Once cleaned, it will never need 

I cleaning again. 

'ta 
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S.AFE SHUTDOWN CHECKS 
LIMIT ACTION 

With the burner operating, lower the high limit 
setting to simulate an overheated boiler or furnace. 
Normal shutdown should occur. Restore the normal 
limit setting, and the burner should restart. 

The use of manual reset limits is desirable with the 
RA890F to prevent the system from cycling off the 
high limit and to insure that the condition which causes 
the limit action is detected as soon as possible. 

FLAME FAILURE 
With the burner operating, close the manual fuel 

valves to simulate a flame failure. System should 
lock out in safety switch timing (15 or 30 seconds). 
After the safety switch has cooled, open the manual 
valves and reset the saiety switch, and the burner 
should restart. 

POWER FAILURE 
With the burner operating, open, and then imme­

diately close, the line switch to simulate a power 

GENERAL SERVICE 

1. Only qualified personnel should attempt to ser­
vice heating equipment or controls. 

2. Do all checks required under the CHECKOUT 
section on page 5 when replacing the RA890, or when 
relighting or restoring power to the system after shut­
down. 

3. The captive mounting screws carry current; al­
ways disconnect power before loosening or tightening 
the mounting screws. · 

4. On each service call check the controller for 
approXimately correct calibration and differential; 
ensure that it is mounted securely. (See controller 
instructions.) 

5. Never use oil on any part of the RA890F. · 

6. When cleaning the burner, clean the flame 
detector. 

7. 00 NOT PUSH IN THE RA.890 RELAYS MANU­
ALLY. This may damage the relays and it is an un­
safe practice in that it overrides the protective features 
of the relay. Clean· relay contacts only as instructed 
below. 

PERIODIC MAINTENANCE 
The specific maintenance schedule set up will de­

pend on a number of factors, including type of equip­
ment being controlled, operating conditions (dirt and 
heat especially), the cost of a nuisance shutdown, etc. 
The following should be included in any program: 

Replace the vacuum tubes in the C7012 Flame De­
tector (ii used) annually. 

Perform a flame failure check and pilot turndown 
test whenever the burner is serviced, and at 
least annually. 

Inspect and clean the detector and any viewing win­
dows as often as required by soot accumulation 
and heat conditions at the detector. 

Page 
7 

failure. Burner should shut down. After a short de­
lay for component ch.eek, burner should restart and 
operate normally. 

HOT REFRACTORY HOLD-IN 

(PHOTOCELL OIL INSTALLATIONS ONl YI 

If hot refractory holds in the flame relay at the end 
of the burner-on cycle, the system cannot restart un­
til the relay drops out. Checkfor hotrefractory hold­
in by observing the flame relayfor immediate dropout 
at the end of a long burner-on period. If the relay 
does not drop out, resight the photocell so " does not 
sight the refractory. 

NOTE: At the completion of all CHECKOUT tests, 
make sure that the RAB90 is not on safety lockout, 
that the pilot is turned up to its normal ievel, and 
that all limit settings are correct. Operate the sys­
tem through one normal cycle before leaving the 
installation. 

Do a flame current check at least monthly and more 
often where a shutdown may be costly. 

Clean contacts only when required by failure to op­
erate properly. 

CONTACT CLEANING 
The relay contacts on the RA890 should be cleaned 

only when required and then only with Honeyweil con­
tact cleaner, part number 132569. The contact 
cleaner comes in pressurized spray cans; directions 
for its use are printed on the can. Do not use other 
commercial contact cleaners. Most cleaners tested 
have been found to leave deposits on the contact sur­
faces or to attack RA.890 chassis parts. 

TROUBLE SHOOTING 
If trouble occurs in the heating system and its 

cause is not immediately apparent, the serviceman 
can apply the following step-by-step checkout to lo­
cate the cause of most problems. 

TEST STANDBY OPERATION 
1. Set controller not to call for heat. 

2. Reset the safety sWitch by pushing in and then 
releasing the green safety switch button. 

3. Close the line switch. 

4. Check for line voltage at terminals 2 and 6. 
(Voltage will be zero if a line voltage controller is 
used; check for iine voltage when controller is set to 
call for heat. ) 

a. Voltage must be within +10 to -15 percent 
of rated voltage. 

b. If voltage is zero (with low voltage control­
ler) be sure limit switch contacts are 
closed and check power supply. Check for 
blown fuses, open circuit, or open discon­
nect switch. 

60-2034 
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.- . Check position of flame relay (ii a line voltage 
>ntroller is used, observe the action of the flame 

relay on a call for heat). 
a. H the .flame relay is out, proceed to step 6. 
b. If the flame relay is pulled in, check for a 

!lame simulating condition. 
(l) Insert flame simulator plug or 117053 

cable plug into the test jack; do not 
ground the other end. 

(2) If flame relay holds in replace the 
RA890. 

(3) U flame relay drops out, trouble is in 
the flame detector or external circuit. 
Check for light reaching photocell, hot 
refractory hold-in, or defective wiring. 

TESTING STARTING OPERATION 

6. Set controller to call for heat. (If control uses 
a line voltage controller, go back to steps 4 and 5.} 

7. Observe load relay for pull-in. 
a. Load relay pulls in to light pilot and start 

burner - proceed to step 11. 
b. Load relay doesn't pull in-proceed to step 8. 
c. Load relay pulls in but pilot doesn't light 

or burner doesn't start-proceed to step 10. 
8. Check line voltage controller, ii used, and the 

limit; if the load relay doesn't pull in, check for power 
at terminal 6 again with the controller calling for heat. 
If there is power at terminal 6 and a line voltage con­
troller is used, clean all relay contacts. Replace the 
RA890 if the relay still doesn't pull in. If a low volt­
age controller is used proceed to step 9. 

9. Check the low voltage controller, if used, by 
jumpering T-T. 

a. Load relay pulls in with T-T jumpered; 
check controller and external circuit. 

b. Loadrelaydoesn't pull in withT-Tjumpered; 
clean all relay contacts. Replace the RA890 
if the loud relay still doesn't pull in. 

10. If the load relay pulls in but the pilot won't light 
or the burner won't start, check voltage at terminals 
3-2 or 4-2. 

a. If no voltage at terminals 3-2 or 4-2; clean 
relay contacts. Replace the RA890 if trouble 
cannot be corrected. 

b. If normal line voltage at terminals 3-2 and 
4-2, check external burner, ignition, and 
valve circuits. Check wiring, burner ad­
justment, ignition system including electrode 
spacing and location, oil quality, character 
and efficiency of oil atomization, fuel supply 
pressure, flame pattern, flame character 
and quality, pilot location with respect to 
main burner, flame detector, or other con­
ditions that may delay light-off. 

TESTING FLAME DETECTING FUNCTION 
11. Observe the flame relay (right hand relay) for 

pull-in when flame is established. 
a. Flame relay pulls in; proceed to step 13. 
b. Flame relay doesn't pull in; proceed to step 

12. 
12. Check the flame relay with a 121708 Flame 

Simulator, if available (follow the instructions with 
the simuiator) or check the following: 

a. Perform a flame current check (refer to 
page 6.) 

b. If the current is satisfactory, replace the 
RA890. 

c. If the current is not satisfactory, check all 
items listed on page 6. 

OBSERVE SEQUENCING OPERATION 
13. Observe the second stage oil valve or main gas 

valve for opening when flame relay pulls in. 
a. If valv~ doesn't open, check for line voltage 

at terminals 2-5. 
(1) Normal voltage-check valve and valve 

circuit. 
(2) Zero voltage-clean relay contacts. Re­

place tha RA890 if this does not correct 
problem. 

14. Observe ignition for cutoff when flame relay 
pulls in if connected to terminal 4. 

a. If ignition stays on and wiring checks out, 
replace the RA890. 

MISCELLANEOUS PROBLEMS 
RELAY CHATIER 

Load relay chatter may result from extreme low 
voltage (notify power company} or from a loose con­
nectiun (tighten). 

Flame relay chatter may result from improper 
combustion(adjust burner)or soot or carbon on flame 
detector (clean, and correct cause). 

REPEATED LOCKOUTS OR CONTROL FAILURES 
The most common causes ofrepeakd failures ofthe 

control or flame detector, or repeated lockouts are: 
a. High ambient temperatures-over 125 F. Sub­

tract 10 degrees for alarm contacts and 10 de-" 
grees for 50 Hz operation. 

b. Supply voltage variation greater than +10 to -15 
percent. 

c. Electrical overloading of the contacts. 
d. Marginal microamp signal. 
c. Frcqu ent cycling with high am bi cnt temperatures. 

IGNITION INTERFERENCE 
(FLAME ROD DETECTORS ONLY} 

Ignition interference is a false signal from a spa1·k 
ignition system superimposed on the flame signal. The 
interference may be additive or sub!ractive (increase 
or decrease the flame current), and in some instances 
may b~ sufficient to destroy the electronic network of 
the RA890 E. The RA890 F network is protected against 
inte:::ference by the arc gap shown in Fig. 8. 

The arc gap conducts at high voltage levels. It also 
glows when it conducts, proViding a visual indication 
that i11terfe1·ence is occurring. This prevents the con­
trol from operating and causes a shutdown. 

IgniUon :nterferenc~ (below the arcing level) can be 
determmet. by measurmg the flame current with igni­
tion an~ piiot on, and ~hen With pilot only. Any signif­
icant dtffrrencc may indicate interference. 

NOTE: When an _RA890F is replacing an RA890E -
There may be installations where ignition interfer­
enee i_s not sufficient to destroy the RA89DE, but is 
suff1c.ient to prevent operation of the RA890F due to 
i~ arc gap protection. Be very suspicious of igni­
tion interference on any installation where the 
RA890E operates and the RA890F does not. 

HOW TO ELIMINATE INTERFERENCE 
(TABULA JED IN ORDER OF IMPORTANCE) 

1. Provide adequate flanie groundin"' area. 
2. Be surr. the ignition electrocte and the flame t·od 

are on opposite sides of the grounding area. 
3. ChP.ck _ror correct spacings on the ignition elec­

trode. Spacin[; should be 1/16 in. to 3/32 in. for 
6, 000 volt systems: 1/8 i~. for 10, 000 volt systems. 

4. El!minate :my marginal spacings at other areas 
along the lead routes. Replace any deteriorated leads. 
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Operating Instructions 

TO sr ART BURNER 
1. Do not start burner when combustion chamber ls hot or when 

oil vapor Is present In furnace . 
2 . See that all valves in the on ltnes are open. 
3. With main cutout switch in oil burner electrical circuit ln 

"OFF" position set thermostat at a point above room 
temperature. 

4 . Set electric switch to "ON" posltlon. lf burner falls to start 
instantly set master .switch to "OFF" posltlon and call service 
man. 

5. U burner starts to operate normally leave switch "ON'' and 
RESET thermostat to temperature desired. 

TO STOP BURNER 
1. Set main cutout switch to "OFF" position. 
2. Set thermostat pointer as far below room temperature as 

possible. 

IF BURNER FAILS TO OPERATE 
Call your Installer or service man. 
The trouble may be due to: 

1. Blown fuses in electrical circuit. 
2. Thermostat may be set below room temperature. 
3. Combustion control may require "re-setting". 
4. OU valve may be closed. 
5. Oll supply may be too low. 

TO STOP BURNER FOR THE SUMMER 
1. The main cutout switch should be set to "OFF" position. 
2. All on valves should be closed. 
3. Burner should be covered to protect it from dust and 

dampness . 

TO START BURNER IN THE FALL 
1. The heating plant should be checked and cleaned tf necessary. 
2. The strainer in the pump should be cleaned, and tf a filter ls 

installed in the oil line, it should be cleaned and the filter 
cartridge replaced. 

3. The fan and the blower housing should be cleaned-« all 
accumulated dust and lint. 

4. The Ignition points should be checked and the nozzle cleaned 
and replaced. 

5. OU motor (see LUBRICATION). 
6. Start burner by following instructions under paragraph, "TO 

ST ART BURNER". 
7. It ts recommended that a competent service man be called to 

clean the unit and burner and make sure that the burner Is 
operating properly . In an emergency set the master switch to 
"OFF" position and call your service man. The installer 
should identify the emergency shut off switch and valves. 

CAUTION: 
Never burn garbage or refuse In furnace. 
Do not leave paper or rags around burner or furnace. 
Do not change oil without having your burner re-adjusted. 

WHEN BURNER IS IN OPERATION 
1. Check flame periodically, If It becomes out of shape or 

smoky, call your service man. 
2. When cleaning furnace room or utility room, always stop th; 

burner to reduce the amount Of dust and ltnt drawn Into the 
burner. 

3.. Electric Ignition system, and all controls should be checked 
periodically for reliability Of operation and adjusted If 
necessary. 

LUBRICATION 
1. Only the motor requires lubrication. 
2. Only a good grade of "medium" detergent-free automobile 

engine oU should be used. 
3. Twice each year one teaspoon of oil should be poured slowly 

Into the oil cup. 

TO CLEAN STRAINER 
1. OU valves between the tank and burner should be shut. 
2. Strainer cover should be removed. 
3. Strainer baskets should be taken out and washed ln 

kerosene. 
4. Strainer baskets and covers should be reassembled with 

gaskets clean and In good condition. 

The Combustion Control System is designed to insure safe 
operation of the oil burner. 

TO RESET GROUP 1 AND 2 CONTRO~ 
It consists of an automatic electrical relay operating ln 
conjunction with a thermostatic element responding to 
changes in temperature In the flues or smoke pipe of the 
heater. ·i.Vhen for any reason the burner fails to Ignite 
promptly the control wlll stop the burner. After being 
shut off ln this manner the burner cannot again be started 
until the control is "Reset". 
The Combustion Control is mounted on the smoke pipe of the 
heater, or in a position where the thermostatic element 
projects into one of the flue passages . 
The "Reset" button projects through the cover of the control 
box and should be pushed In to "Reset". 

TO RESET GROUP 7, 8 & 9 CONTROLS 

It consists of an electrical relay operating in conjunction 
with a flame detector mounted on the oil pipe of the drawer 
assembly of the burner. When for any reason the burner 
fails to ignite promptly the control will stop the burner. 
After being shut off in this manner, the burner cannot agaii 
be started until the control is "Reset". 
The burner mounted relay may be attached to the burner 
housing or incorp:>rated in a panel and is reset by moving 
the "Reset" lever to the left and then releasing. 

DO NOI' EXPERIMENT WITH YOUR BURNER. 

FUEL SPECIFICATIONS: THIS BURNER IS LISTED BY THE UNDERWRITERS' LABORATORIES, INC., 
WITH #1 ANO #2 FUEL OIL, NATIONAL BUREAU OF STANDARDS, COMMERCIAL STANDARD CS-12-48. 
USE GASOLINE, CRANK-CASE OIL, OR ANY OIL CONTAINING GASOLINE. 

FOR USE 
DO !!Ql 

T\ 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

WIRING: All wiring must be done in accordance with the National Electric Code and/or in ac­
cordance with local ordinances. The controls and wiring furnished with the burner are tested at 
the factory. It is suggested that all wiring be run in rigid conduit, but a short length of flexible 
conduit used between the burner and the rigid conduit will facilitate removing the burner for in­
spection without Qisconnecting any wiring. See the wiring diagrams incorporated in this form 
and those furnished with the controls supplied with each burner. 

BURNER INSTALLATION 
a. Controls: Instructions for installing and wiring the controls will be found packed with the 
controls. The controls should be installed strictly in accordance with these instructions, and, 
in case the control should prove defective, it should be returned direct to the control manufact­
urer or one of his service stations for repair or replacement. See Page 18 for control suffixes 
and types available. 

b. Setting the Burner: The center line of the burner air tube should coincide with the center 
line of the heating plant. The burner should level across the top of the motor and fuel unit. The 
air tube should slant slightly downward (2° to 4°) toward the combustion chamber. The end of 
the burner air tube should be recessed approximately 3/ 4" from the front wall of the combustion 
chamber. For distance of the air tube above the floor of the combustion chamber, refer to 
Nozzle and Combustion Chamber Data Chart. If combustion chamber is already installed in 
heater, use opening provided for burner tube. Space between burner tube and refractory should 
be sealed with asbestos or other insulating material. Where a pedestal mounted burner is used, 
make sure that the burner does not touch heating unit at any point. 

c. Installing Nozzles: Make sure that the proper size nozzles for the installation have been 
selected. Disconnect oil line and ignition leads and remove drawer assembly. The drawer as­
sembly should be removed from the burner for screwing the nozzles in place. Do not attempt to 
insert the nozzles through the front end of blower tube, as it is almost impossible to get a tight 
joint between the nozzles and the nozzle adaptor unless two wrenches are used. Although elec­
trodes are adjusted at time of manufacture, they should be checked at time of installation to be 
sure that they are set in accordance with drawing in this manual. 

d. Rotate Blower Wheel: The blower wheel should be rotated by hand to be sure that the motor 
and fuel unit turn freely. 

e. Oil Motor: Pour one teaspoon of good motor oil in each cup on motor . 

f. To Put Burner Under Fire: See that all controls are set in normal starting position. In­
stall pressure gauge in fuel unit. With the heating plant door open and with the air inlet on burn­
er about half open, close the main cutout switch. Do not stand in front of open door. The burner 
should start, ignite and burn. Then close the heating pfant door. After you have obtained a 
flame, the oil pressure should be checked and adjusted (if necessary). The air inlet can then be 
adjusted so that the flame is a clean yellow with slightly smoky tips. It may be necessary to re­
adjust the air inlet after the burner is running twenty minutes or more in order to obtain the 
proper fire with a hot heating plant. After final adjustment, tighten lock screws on air inlet, let 
unit cool and start burner once again in order to be sure brirner operates properly on a cold 
start. Remove pressure gauge and install pipe plug. 

g. Using Instruments to Set Fire: It is far better to use combustion test instruments when 
adjusting a flame. National Bureau of Standards Commercial Standard CS-75-56 (for burners 
with a 7. 00 G. P.H. capacity or less) require a minimum of 8% C02 with a smoke reading no 
darker than No. 5 on the Bacharach scale; however, we recommend a smoke reading no darker 
~han No. 1. When using instruments to obtain this, adjust air inlet on burner for minimum air 
for clean combustion while combustion chamber is hot. Adjust the draft regulator so that there 
is . 02" draft over the fire. Seal all air leaks around combustion chamber, heater joints and 
stack. Take your readings and adjust air so that a minimum of 8% co2 is obtained with the 
least smoke possible. When using instruments in setting a fire, do not lean towards getting a 
greater percentage of C02 than a clean fire will give. It is more important to keep the inside of 
the heating plant clean than to obtain a higher C02. 

Page 3 
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h. Nozzle (oil input) Variat~ons: Several noz~les of different. manufacture, an~les and types 
of spray should be carried by mstaller to dete~mme the mo~t suitable for the. particular appli-
ation. Fuel oils vary greatly. Because of this, nozzles w1ll not always deliver the gallonage 

~er hour or angle of spray that is stamped on them. In addition, it has been found that, in cer­
tain areas, due to local conditions, nozzles other than those furnished as original equipment 
give better performance due to the type of oil being delivered . 

i. Draft: Check to be sure that there is sufficient draft for the proper burning of the oil. At 
least . 02" of draft over the fire is necessary. The draft in the stack also should be checked to 
determine whether or not there is an abnormally high draft loss through the heating plant for this 
may cause back pressure (draft) resulting in oil fumes in the building and/or pulsation when the 
burner starts and stops. This may cause an excessive deposit of soot in the flues of the heating 
plant and in the smoke pipe. High draft loss may be caused by overfiring or too much excess 
air. If there is back draft or down draft, do not install the burner until this situation is correct­
ed. Back pressure (back draft or down draft) may also be caused by the chimney being lower 
than surrounding objects, such as buildings, hills, trees, rooftops, etc. (This paragraph con­
cerning draft applies to burners being fired with draft in the firebox. Disregard these instruc­
tions on installations where the burner is fired under pressure.) 

j. Conversion Installations: Clean Heating unit thoroughly before starting burner installation 
and inspect for leaks and other defects. 

k. Inspection: After installation of the burner, check to see if there are any loose parts on the 
burner, controls or on the heating unit which might cause vibration. Check the operation on all 
electrical controls and inspect the installation carefully for oil leaks and other defects. 

MISCELLANEOUS REMINDERS: 

a. 
b. 
c. 
d. 
e. 

f. 

g. 
h. 
i. 

j. 

k. 
l. 

m. 
n. 

o. 

Install all electrical work in strict accordance with local ordinances. 
Solder all splices or use approved wire nuts. 
Steam pressure controls must be protected by a "pig-tail" or patented trap. 
All unions must be of the ground seat type . Gasket unions will not do . 
A check valve must be installed in the suction line when the tank is below the burner to 
prevent the return of the oil to the tank when the fuel unit is not in operation. 
Do not permit any part of the burner to come in metallic contact with any part of the 
heating plant. 
Rotate burner blower wheel by hand to be sure pump and motor are free . 
Lubricate oil burner motor . 
See if the draft conditions are right. Air leaks may kill the draft. Test chimney, 
smoke pipe and heating unit for air leaks. 
See that the smoke pipe enters into chimney far enough to be tight and yet not so far 
as to reduce flue area. Its end should be flush with the inside of the flue. 
Be sure that there is at least . 02" draft over the fire . 
Be sure there is no down draft or back draft. 

(Disregard Items "k" and "l" if burner is being fired under pressure in firebox) 
Be sure that there is sufficient air in heater room for proper combustion at all times. 
Explain the operation of the burner to the owner--show where to oil--how to operate 
controls and main cutout switch. 
Hang Burner Operating Instructions in prominent place near installation. 

Page 4 
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141001 

~ g energy solutions centre inc. 
206 Lowe St, 1st Floor Whitehorse Yukon Y1A 1W6 

Phone (867) 393-7062 Facsimile (867) 393-7061 

Energy Technologies Inc 

Att: Phil 

Here's the stuff. I cann't seem to get away from the crowds these days. We are 
working with the Territorial Government on setting out a full program to do 
all their buildings as well as all the municipal buildings. We will have three 
full teams working out of here by next fall if it goes the way I want. 

Don'-""F~~ 

8 pages attached 
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1&5 0 ( . 1517 '), 454. 41G 

1101~ .4506 5,l~D.Sl 
-----------·------~---

1522-0 '4119 1, 2JJ.6( 

169 18 .:>005 n,ou .q6 

11)9(1 . 52Z7 .J, 7 lt3 ' 94 

15000 . 5221 ?,840.50 

14 391 . 5<111 7, 873 . 32 

1J16 .SOI ~. 002 '56 

15lZ9 • S4ll a, 605 . J4 

ll60g - ~41 1 1,444 . 90 

1Zl53 .521 1 G, .\ O!i.95 

IH!>B '521 l G, B311 . l6 

155 95 . 5 .1J er 220 .1 ?. 
--------· ------ ---- ... .. ------ .. --

2 ~61 &5 1l? ,JJ J. 1!! 

L i'f€i:.1;:; ;.( 4.J -'7' CI :;;. C.4;1.-t i11,J\ 

5 '1 ,290 CA 1- LD P J' 
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Westmark Whitehorse 
water Consumption 

for 
'1999 2000 

Billing dates Reading consumetion Billed Amount 

Dec-98 6769 

Feb-99 7009 2400 2,505.15 
I 

Apr-99 7$02 2930 3,170.88 

Jun-99 8063 7610 8,537.21 

"-••g-99 8672 6090 6,832.01 

Oct-99 9221 5490 6,158.91 

Dec-99 !3549 3280 3 ,679.64 
27800 30,883.80 

Feb-00 9852 3030 3,399.18 

Apr-oo 287 4350 4,860.01 

Jun-00 885 5980 6,708.61 

Aug-OD 1758 8730 9,793.67 

Oct·OO 2129 3710 4,162.03 

Dec-99 2479 3500 3,926.45 
29300 32,869.95 

Utility Rates 
Jan 1 , 1999 to Mar 31, 1999 • $4.75 per Thousand Imperial Gallons 
Apr 1 , i 999 to present - $5.1 o per Thousand lmperiaJ Gallons 

Meter Code 

Meter Slatus 

Meter Group Codi! 

Me1ElrType 
Number of dials 

Multiplier 

ln'3b31J Date 
Manmacturer Code 
Locadcn Coda 
Size Code 

Meter Class 

Sllrtal # 

5573895 

::10101701 .00 WESTMARI< WHITEOHORSE 

201 WOOOST 

A AC:~'f'e 

W Water 

M Metric 

4 

10 
06/08/96 
ecA ECR SENSUS METER 

01 DOWNTOWN 

4" 4" SENSUS EGA TUnBO 

1S06'\06 

01-u lit] 004 
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DRAFT 
MEMORANDUM OF UNDERSTANDING 

YUKON TOURISM INDUSTRY ENERGY SOLUTIONS PARTNERSHIP 

FOR THE HOTEL & HOSPITALITY SECTOR 

BETWEEN 

YUKON ZONE OF THE B.C. & YUKON HOTEL ASSOCIATION & OTIIER 
PARTICIPATING HOTELIERS 

AND, 

YUKON TOURISM INDUSTRY PARTNERSHIP, REPRESENTED BY 
TOURISM INDUSTRY ASSOCIATION OF TIIE YUKON AND YUKON 
DEPARTMENT OF TOURISM 

AND, 

CANADIAN HOTEL ASSOCIATION 

AND, 

YUKON DEVELOPMENT CORPORATION AND ENERGY SOLUTIONS 
CENTRE INC. 

AND, 

NATURALRESOURCESCANADA 

OTHERWISE IO.:J"OWN AS TIIE PARTIES 

WHEREAS, 

The hotel sector is a vital component of the infrastructure for Yukon's growing tourism 
industry providing year-round employment and services in communities throughout the 
territory; 

There are significant opportunities to produce substantial energy savings and reduce 
greenhouse gas emissions through integrated energy solutions for hotel facilities and 
operations; 

The hotel sector has the opportunity to lead the jmplementation of sustainable energy and 
environmental practices, enhandng the Yukon's international image as a unique visitor 
destination; 
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DRAFT 
The Canadian hotel industry, through its national association, has partnered with Natural 
Resources Canada to support energy innovations and environmental stewardship by its 
members associations; 

Natural Resources Canada established the Energy Innovators Program to facilitate energy 
efficiency investments in the commercial and institutional sectors to lower costs and 
created the Renewable Energy Deployment hritiative to support the use of renewable and 
alternative energy systems in northern and remote areas and to reduce greenhouse gas 
emissions; 

The Yukon government, through its Energy Efficiency Initiative, is committed to making 
energy efficiency a standard, ongoing practice in the territory and to fostering the 
production and sale of cost-competitive renewable energy through its Green Power 
Initiative to meet the needs of Yukon consumers, business and industry. 

PURPOSE 

The purpose of this Agreement is to establish an action-oriented partnership that will 
produce cost-effective, long-term, integrated and predominantly renewable energy 
solutions for the Yukon hotel and hospitality sector through a two~year initiative 
consistent with the principles of sustainable energy development. 

HOTEL SECTOR UNDERTAKINGS 

The Yukon Zone of the B.C. & Yukon Hotel Association and other participating hoteliers 
hereby agree, 

that any member of the Yukon Zone of the B.C. & Yukon Hotel Association is 
eligjble to voluntarily participate as a charter member and any other hotel 
owner/operator in the Yukon may participate by signing the memorandum of 
agreement 
to facilitate cost-effective and comprehensive energy assessments of their 
facilities and operations 
to optimize renewable energy systems through an integrated energy management 
approach in the best interests of the hotel owner/operator, the tourism industry, 
the environment and economy 
to give every consideration to implementing recommended long-term total energy 
solutions 
to participate in a Yukon tourism and energy sponsored environmental 'green' 
certification program building on the Green Leaf Program of the Canadian Hotel 
Association 
to actively promote and communicate the partnership and the cost saving, energy 
efficiency programs and services of the Energy Solutions Centre Inc. to its 
members on an ongoing basis 
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ENERGY SOLUTIONS PARTNERSHIP UNDERTAKINGS 
DRAFT 

Yukon Development Corporation and Natural Resources Canada, the partners supporting 
Energy Solutions Centre Inc_, hereby agree, 

to carry out comprehensive technical assessments of hotel facilities and operating 
systems to identify opportunities for energy savings for interested members of the 
Yukon Zone of the B.C. and Yukou Hotel Association and other hoteliers 
to prepare a recommended facility specific, energy action business plan that 
includes appropriate and cost-effective efficiency and renewable energy solutions 
to provide one-window access to available federal and territorial government 
energy efficiency, renewable energy, and other community energy management 
programs, services and related investments 
to recover costs for technical assessments and development of energy action 
business plans, not otherwise provided through programs from Natural Resources 
Canada or Yukon Development Corporation, as a fee for service financed by 
energy solution projects implemented by the participant 
to support adaptation ofthe Green Leaf Program or a similar market recognition 
process in cooperation with the Yukon Zone of the B.C. and Yukon Hotel 
Association and the Tourism Industry Partnership 
to compile an annual report for distribution to the partners detailing cost savings 
achieved by hotelier participants implementing recommended energy solutions 

TOURISM INDUSTRY PARTNERSHIP UNDERTAKINGS 

The Yukon Tourism Industry Partnership hereby agrees, 

to join with the Energy Solutions Centre Inc. in developing and implementing an 
environmental 'green' certification program building on the Green Leaf Program 
of the Canadian Hotel Association 
to recognize and promote the Yukon hotel sector for its participation in the energy 
and environmental partnership initiative 
to actively promote and communicate the partnership and the cost saving. energy 
efficiency programs and services from the Energy Solutions Centre Inc. to its 
members on an ongoing basis 

TERM OF AGREEMENT 

This agreement is for two years effective on the date of signing, and may be renewed or 
a.mended by the parties in writing. 
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SIGNATORIES, DRAFT 

MINISTER RESPONSIBLE OR PRESIDENT 
YUKON DEVELOPMENT CORPORATION & ENERGY SOLUTIONS CENTRE 
rnc. 

PRESIDENT 
YUKON ZONE OF THE B.C. & YUKON HOTEL ASSOCIATION & ON BEHALF 
OF OTHER PARTICfi>ATING HOTELIERS 

PRESIDENT 
TOURJSM INDUSTRY ASSOCIATION OF YUKON 

MINISTER 
YlJKON DEPARTMENT OF TOURISM 

PRESIDENT 
CANADIAN HOTEL ASSOCIATION 

MINISTER 
NATURALRESOURCESCANADA 
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U.S. Warns 
·Of50% Rise .: ·:· 
In Heat Costs ' 

' ·': ·-, . 
·. )' 

Price of Natural Gas 
Quadruples Over Year 

By N££LA BANERJEE 

JllSt as winter Ugh~s an icy ariP 'OD · 
much ot the United States, the federal 
·government warned yesterday that con: 
sumera cu expect to pay about 50 percent 
more than a year ago to heat their booJH 
With natural aas. . · 

I 
i 
I 

· In its latest sbon-term energy outl.o<*, 
the EnerKY InformatJon AdaiJnl.stration es­
timated that CMSUmers who rely on natu• 
ral ps'would spend an extra.$300 on aver, 
age than last winter. Slightly more than 
b.llf of American . homes are heated. wttb 
gas. acoording to ltt'T census figures. · 

·1 

But. a quadroplfnl of the price of natural 
1as over the la.st year will spread tts el-

. '"" tbmup the economy as a whole, u 
factotie9, · electtic uUlltles and retailers 
jolll sUbul't)anltell in the scramble to pay 
thetr mountfns gas bills- . 

"ThlS w&U be a har<i&hip for many. f!lnl~ 
illes " satd Martin Cohen, exec1atlve direc­
tor ~f the Citizens . Utilities Board, a utility 
watchdog group in Illlno.ls, where re-Iden-

. tlal consumer• are expected to spend $f00 
more tilts Winter on natural au. "That will 
be $400 less gotng Into the tc0nomy, lnte 
food, clothing and entertainment." 

i 

Wlth demand soaring In a hot economy 
and suppliell tilbt. wholesale prices for 
natural gu bad nearly dioubled by early 
July to about $4.-44 fo.- a mlDlon British · 
thermal units, compared w&tb we one 
year earUer. At that dine, experts predict­
ed tbat prlcM would leYel off or declJne, 
and that consumers mfcht have ta pay 25 
percent to 30 percent more tor heat tht• 
winter. ' 

Instead, tbe supply-demand imbalance 
gri=w more i;evere, and Iba price of natural 
gas continued ta climb. Prtca jumped 
sharply in lhc I.art week, as a cold snap 
rtppled through the Northeast, MJdwut 
and South, ratstns both elem and for gas and . 
amcetn that· wellheads could freeze, fUr. 

· ther curtaruna suppllel .. 1be prtce of natu­
. ral gas for January deltvery wu SU.9 per 
mllllori B.T_U.'1 at the close of trading on 
the New York Merc:antfle Excbanp,.... 
terday, llD lrtcreue of $1.10, or UI percent. 
from the day before. . 

Althougti itnergy Information Admlnts· 
tration analysts ~ that prices 1'lll 
settle back from the spikes thlS week, rhey 
nonfltheleas d9c1ded to revise thetr elµ'lier 
estimate& about bow much lt would cost to· · 
heat with natural IU this winter. The new 
estimate projects aw tt will cost the ave,. 

1 . aa• family aboUt 183' to heat the1r home, 
compared with about $540 last year, said 

. David Cosfello, IA analyst with the apncy, 
the statistical arm ot the Energy Depart­
ment. 

"This aQUJDeS that spot market prices 
won't stllf as h.llh as they are," Mr. Costel­
lo said, "but it presumea that we have 
somethin1 like normal temperatures," 
rather than tbe mUd wtnten of the laat two 
years.. . . - . 

In some bi& urban a,..as that rely heav-

Continued on Page JS 

lit! 001 
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U.S. -:··Warns ;'of 50%·Rise._in Heating Cos~- . 

.. , . 
Uy co na~ Pl for beatlJl& tMJl9 
are polMd to l1R more 1CMpJ.y 1han 
theaYenp. .. 

ln !he Cb.icqo area, .wtu!ni -more 
· tban 90 percent of . nisideuts .heat 

Witt! au, . PeopWs. Ga,,, . t unit of 
...,~., KMro. prtdleU that,., 
bW. wm rise 14 percent dWI winter. 
Mr. Cohen's·. estimate for c:blcaco 

i retliffntt wu eYaJ hl&ber: · IUJ 80 
' pen:ellt incl'e•~ .. .. : - . . .. 
'· . ln sD DJ.eiO, whc:n: tUmmer elec-

tric bill£ doubled.or mbre unde?' a 
! .amcb-cr1tkl:l:ed . . derqutarton pro-

1

, lfaJ!'l, December. au b1Ua are ex- . 
pectell to doubi. to lft&-nn&e ofl?O, 

. utility executf.vu.'sald; In -th• Loe 
' Azl&tla ar .. ,,bills COll1d rue to l80 
. from $8& tut YNJ'. . · · . . . 

COMMODITIES 

.... ~~2,... . 't'ESTmDAY 'V!AA Q 
. .. QM LOW INC>SX Ci:.OCE ........... C~·".· 1'004~ Wi91<5 

2GZ.OO 19U3 Oktmn S~e CM111• i~M • 7,50 + ~.08% ~M%+30a·~~ 
133.!! 81..38 ' · Bltt111 129.13 + S-28 +- 4.37 · ""6.14 +"45.24 
183.H 1511.37 A91ioul1UN 180.82 M 0.211 .;. 0. 15 + 11.04 + 10.01 
10f."'2 1e.Ae 1.1veetoc;1t ~ 03.ee • 2.ao + 1.20 + 9.74 · • 11.H 
427.5<4 387.1!1 P111e. Metal 383.49 + 4.M + 1..22 - 1~ + 0.4' 
ll'9.04 1~_91 . lndt.t•. Metal 1111-01 • O.GO +'0.37 - 6.\ 7 . - o.oe 
z.n.•s 201 .64 CrndtyR•cnBvrlt!fidg• i32.05 + 2.o41 + uie +13.12 'oue 

I . ~·w• have atven a gree,l de-1 o1 ••mm& 10 people abou• tbe &Na­
' Uon," 5aJd :Strte Baum, clmnnan 
~ ollI1d ~ a1eutive of Sempra Eaer-
1 f.Y, the panmt todSpaQy ol Sim ·Dlelo · -

I 
G .. and EMclric .. end Soutbero Call- stance. Keyapan cu.tome~ u'41d power pluts that kept the economy 
totnla Gas. ~:Bu:t ~ ,,. jun MW more tb11n twi~ lhe a:muuru: of nabl• nmnlng nepdelct. ·mo~ niQtraJ ~' 

: •tns hilher bW~. 1 ·don't !mow 11 ral ru they hid a year aco. btcause . too; nearly au rhe tate.< plutl me 
· .there wtU be tbe same rt'YOlt u we tempuaturu WIN 80 much low.r. · sas, wh!dt burn.I more deanly ~ 

hacl . on ~ prlcea.. 1 . tblnk Tbe rlse in natural cu prices be- other fue&s. . 
there-wtll 11e ootrqe.' ' · " ' · gan In late spr!Qa, and tht fUr now ls (C<>nsumtra Who heat Wttb elec-
' In New York ·City, ~u anO rhac le wtU 'not abate $000. Because trlclty geQllraf.ed by . IJu-bl.lrntng 
CftlOUdllctcl Edllolt expect t.0 keep gas pr1ces were low over d\e lut two " p!imu ceneralty pay re'gUlaied raiea, 
price rtset Within the 2& pe.roent to 30 yea~ oil and au companies Jacked and so will not bear t.M bnmc: ot 
pllJ'Wtt ranae~ prtdkt9d ff.I' lier ill the capital to invest ln. new drllllng. risq cu prtc;es.) 
the year. i } · ~ .. ·~, .. :· " • · so wpplle.s gradilall.y fell There ts no Shortqe ·klomtrJi~ but 

. But . the 'u(1Utl~ may· be hard At the same tlroe, Ute eccriorny - ilmmtory bu been tlow to bulld at 
pl'Nffd to ' meet l:ba£ pl.fld,ee .If me and h1nc. dtmand - was 1fOWfna 'muiy fact.orfcs and IOl'De ot1UU. 
Winter.-: Uke .. tall ~. t\ltQll ouc ra be · briskly. Maautactuttrs CIW use nae- '1\at rely OJI natu.ral 1u. Mubtntr-

l
._ eold.ar ttlan,exptcted, ln the 24 hours ' ural gu for their fndum1al pc"O- VOlllM'9 about thoee low.r IU>rap 
cadJng W~ '.mornlni; for tn· . cesae& dl!manel~ more. E1*etrlc . rllt«t M4 also fueled btiber pr1ie1. 

~- -· · "AlotofpeoplefMlthall.fwe})ave 
··--- . l normal nwr · ramperatUne, ·"We 

c.ould rnove to record low leftts Ot 
~ ... ,., ll\d th~t ·could drive P~ 
up," Mr. C..UO Mid. 

Many gu utWUta appear to tiave 
hidg•o tbett coet! b)' purch¥bie 
nwral gu thJ'oulh IOill-tenn ·CDD­
trac~. Jut . IOll 1tretcbe9 al :wld 
-ureacbtr could Miid them to the rpot 
mark•t ·fot •&iltbiaJ •uwila. Md 

' that would ~ COltl.7., Al d>1 New 
York ottnate-: the plpellne's p0lnt 
of eittry 1rlto d1lf cUy - bld1 rllli,eed 
trom $15 to '30 per mdilcG D.T.~.'11 
yesterday. ' .; 

The Inexorable rt.. Cll nWlral p.e 
prtcea haS ~ ~y 
more ~ In tJle Ualt.d States 
uwi laat year, and fhat could ieaq to 
a decline In prlce1 - but not for the 

· another year or cwo. ·: 
"We will inue a tfalllttJon, hope.. 

tulJY, lDr.o a pe!tocl of mon IJUAA).y,'' 
Mt. Costello 1Md, "b~t thac 11: n01 
&oing w do much tor us this wtntet." 

ta1 00 2 
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