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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
mechanical 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 application 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.



Envelope Observations
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ENVELOPE OBSERVATIONS:

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 FLIR 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 1s 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 baliroom 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-10 to the
walls and perimeter of the foundation on top of the soil resulting in a solid R-17 wall and R-10
perimeter. The effect of the HOT2000 crawlspace enhancement is combined with 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 additional insulation 1s 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 instalied

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 individually, 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 installed fiberglass bat
insulation (estimate R-7.5) except where modules meet. In these joint locations 1 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 wondertul 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 mode] 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 Ballrcom Wing was modeled as being one floor slab on grade. There are two ecach
Hot2000 runs for each wing with a spread sheet analysis of the results. 1 assumed an R-30 for the
roof as that would be a minimum acceptable level for a commercial building in Whitehorse.
Further 1nvestigation to determine the composition of the existing roofs would be nice, and it
would provide for more complete economic modeling.
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NOTE: :

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 refrofit 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 1n 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 Wall and Crawlspace Analysis for more
information)

WINDOWS:
Most hotel windows had been replaced in recent years with pve 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 all
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 1t 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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ROOFS:
Time did not allow for a thorough evaluation of all 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 value 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 with 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 ciimates 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.




%
|

Lighting
And
Electrical



Westmark, Whitehorse Page No. 6
03/04/01

LIGHTING AND ELECTRICAL: ' |

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
waltts is also economically favorable. Savings from re-lamping thirty exit signs will provide
calculated annual savings of $1,258. 1 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. SAVE 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/ 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.




Lighting Options
Examples

Panasonic
Lutron
Ener Tech
Exit Sign LED






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 of EFS15E27 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 $40,603.00
Payback 7.0 mons.

R.OL 50.0% 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 $4,195.00




Payback 3.2 mons.

R.O.L 77.8%
Annual labor savings on lamp replacement. 72 hrs.
SUMMARY OF REPORT

TOTAL COST OF PANASONIC LAMPS $24,755.00
TOTAL ANNUAL COST SAVINGS $44,798.00
PAYBACK 6.6 mons.
R.O.L $51.8%
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
SUMMARY OF DISCOUNTED CASH RATE OF RETURN ANALYSES Print Date:  1/7/00
PROJECT: WESTMARK HOTEL - WHITEHORSE
PREPARED BY: KEVIN KANE
COMPANY: PANASONIC CANADA INC.
EXISTNGLAMPS i
TOTAL NUMBER OF LAMPS: [~ 1669 | TOTAL LAMP KILOWATTS: | 1238 ANNUAL COOLING Kwh: | 16
TOTAL ANNUAL LAMP Kwh: | 203,922 | ANNUAL LIGHTING ENERGY COST: Eﬁ&i?_]: | ANNUAL COOLING ENERGY COST: | __$5,547 |
ESTIMATED INFLATION RATE: | 0.0% | ANN REPLACEMENT LAMP COST: $5,624 | TOTAL ANNUAL LIGHTING COST:
Panasonic {AMPS B
TOTAL NUMBER OF LAMPS: 1,669 | TOTAL LAMP KILOWATTS: 226 ANNUAL COOLING kwh: |
TOTAL ANNUAL LAMP Kwh: | 37,424 | ANNUAL LIGHTING ENERGY COST: [ $7,782 |  ANNUAL COOLING ENERGY COST: C
ESTIMATED INFLATION RATE: | 0.0% | COST OF LIGHT CAPSULES: [ $24,755 | TOTAL ANNUAL LIGHTING COST: §
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 | $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 30 $42,427 $5,547 $107.196 $0 $7.782 $1,018 $42,355 $64,841
3 $5,524 $0 $42,427 $5,547 $160,794 $0 $7,782 $1,018 $51,154 $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 $1,018 368,754 $199,236
SUMMARY OF AREAS OF POTENTIAL OPERATING COST REDUCTION: SUMMARY OF IMPORTANT FINANCIAL CRITERIA:
TOTAL ANNUAL REPLACEMENT LABOUR SAVING: ® Hours SIMPLE PAYBACK: B Months
TOTAL ELECTRICAL LOAD REDUCTION: B Kilowatts ELECTRICAL COST SAVINGS: Per Annum
TOTAL COOLING LOAD REDUCTION: MBTUMH DISCOUNTED CASH RATE OF RETURN; Per Annum After Taxes.

(AFTER 5 YEARS)
NOTE:

Annual usage values and operating costs are estimates based an the information provided by the end user and/or the locaf 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 errar, including any omission of data.
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Model | Rated | Initial Height/ |Weight| Min
Number | Watts | Lumans | Diameter (grams)| Starting,
(mmj} Temp. |
EFGIOE ] 10 53CG 130 7851 180 | -30°C
EFG13E| 15 850 130 795 160 | -30°C
EFG25z ) 25 1370 [ 135,85 180 | -C0C J

EFT Tubular-shaped Light Capsule

Initiat
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Rated
Watts

Model
Number

Height/ } Weight] Min
Diameteri(grams})| Starting
{mm} Temp.

|EFT28E | 28

€50 135780 -30°C
1200 (157 /60 30 C
1750 1169/70¢ 130 | -30 C

EFT15E 15
EFT20E 20
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Lutron ballasts for T5, T8, and T12 lamps are available through distribution and for OEM fixture installation. Ballasts that dim T4 tamps are
intended only for OEM fixture instaliation.

® Lutron Electronics Co., Inc. 1996-98 P

o —
7200 Suter Rd. S dimmingly |
Coopersburg, PA 18036 USA z._m”
Phone: 610-282-3800 — :,;‘.
Technical HOTLINE:

1-800-523-9466 / product@iidron. com
Questions or problems with this page:

wabmaster@iytron o

|
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Additional benefits: Improved lighting quality
Reduced air conditioning require
Reduced maintenance cost

E Longer lamp life (66% longer)

Annual KWH savings: 276,120 KWH

Annual Cost savings: $27,612

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

Retrofit existing fixture to 400 watt Metal Halide

New fixture consumption: 460 watts
Power reduction: 620 watts (57%)
Additional benefits: Improved lighting quality
Reduced air conditioning require
Annual KWH savings: 531,960 KWH
I Annual Cost savings: $53,196

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

SOLUTION

Replace with 13 watt compact fluorescent lamp

New fixture consumption: 15 watts
Power reduction: 60 watts (80%)
Additional benefits: Reduced air conditioning require

Reduced maintenance cost
Longer lamp life (up to 13 times |

Annual KWH savings: 196,560 KWH

Annual Cost savings: $19.,656

Click on another sample to see some more examples of cost sav
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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 efticiency 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 bumer 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 wastetul ‘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 $73,000 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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ARCTIC TECHNICAL SERVICES
1318 WELL STREET, FAIRBANKS, AK 99701

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

Analysis of: Westmark Hotel
Community: Whitehorse, Yukon, Canada
Telephone: Fax:
Period of Analysis : December-98 to December 00
Number of Months in Analysis: 24
Date of Water Use Water Use Cost of Water Percentage Use
Water Meter Quantity Quantity In Canadian for Time Period
Reading Imp. Gallons US Gallons Dollars Considered
Dec-98 Start
Feb-99 24,000 28,808 2,505.15] 4.2% L]
Apr-99 29,300 35,170 3,170.15 5.1%
Jun-99 76,100 91,346 8,537.21 13.3%
Aug-99 60,900 73,100 6,832.01 10.7%
Oct-99 54,900 65,898 6,158.91 9.6%
Dec-99 32,800 39,371 3,679.64 5.7%
Feb-00 30,300 36,370 3,399.18 5.3%
Apr-00 43,500 52,215 4,880.01 7.6%
Jun-00 59,800 71,780 6,708.61 10.5%
Aug-00 87,300 104,789 9,739.67] 15.3% HJ
Oct-00 37,100 44,532 4,162.03 6.5%
Dec-00 35,000 42,012 3,926.45 6.1%
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 % Change
278,000 293,000 Up 5.4%

Water cost rose

Up 7.4% in 2000

Water use rose

Up 5.4% in 2000

Page 1
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1318 WELL STREET, FAIRBANKS, AK 99701

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

Shower Energy Use Analysis

Analysis of: |Westmark Hotel

Community: (Whitehorse, Yukon, Canada

Telephone:

Type of Fuel Oil Units Gallon

Cost per Unit $2.40}Btu / Unit 135,000

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

: Existing | Number of | Minutes | Delta T Daily Existing
Location GPM Use| Showers of Use | (Th-Tc) Gallons of H20 Used Btu/Total |$/MBtu||%In Use| Shower Cost
Guestrooms 35 1681 15 60 9,503 4,635,320 $0.027 0.7 |  $88.74

Retrofit | Number of | Minutes | Delta T Daily Retrofit

Location GPM Use| Showers of Use (Th-Tc) Gallons of H20 Used Btu/Total |$/MBtu||% InUse| Shower Cost
Guestrooms 1.8 181 15 60 4,887 2,383,879 | $0.027 07 [T~ $45.84

Retrofit Cost Analysis Savings Analysis Cumulative Savings
Cost of New Showerhead $12.00
Cost of Installation Labor/Hr $14.00 Daily Savings = $43.10 2nd Yr $28,660.79
Time to Install Showerhead (Hrs) 0.25 Annual Savings = $15,733.15 3rd Yr $44,393.94
Cost of One Shower Retrofit $15.50 First Year Savings = $12,927 65 4th Yr $60,127.08
# of Showerheads 181 Simple Payback (Days) = 65.1 5th Yr $75,860.23
Total Cost of Retrofit $2,805.50 {Total Cost / Daily Savings)
{Assumptions:|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

Page 1
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Westmark, Whitehorse Page No. 8
03/04/01

HEATING SYSTEMS:

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 1) 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 BR10) 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. [’ve listed several options below.

Option One:

Install a common and 1inexpensive indoor / 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/lag 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)






1318 WELL STREET, FAIRBANKS, AK 99701

Sheet2

ARCTIC TECHNICAL SERVICES

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

Westmark, Whitehorse, Dimension Calc 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 Fioor 189,504 27,658 15,792 0
Third Floor 189,504 27,250 15,720 27,250
[TOTALS R 904,274} | 92,1371 49,676} 1 37,229}
(heated floor area - no crawl )
|Exposed Surface Area | | 106,535]

[ Envelope Surface / Volume Analysis |

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
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75A Aguairol Outdoor Temperature Compensator for Boilers http://www honeywell ca/water-controls/products/aq475a htm

outdoor sensor, tie-clamp, mounting bracket and wire-nuts.

Electrical Ratings:

L1-L2 Power Supply: 120 Vac,6G Hz, 1200 VA

C1-C2 Circulator Output: 120 Vac, 10 A; 1/2 hp (7.4 AFL, ~ 44 4 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 Thermaostat input: Dry contacts from thermostat or end switches; 24 Vac, 0.10 A

Temperature Control Ranges:

Botiler (Supply) Maximum: 120°F to 225°F (50°C to 107°C).
Qutdoor Low (Design). —50°F to 30°F (—48°C to ~-1°C).
Boiter Minimum: OFF, 80°F to 180°F (OFF, 27°C to 82°C).

Temnperature Ratings:
Control: 32°F to 122°F (0°C to 50°C).
Sensaors: -50°F to 255°F (-45°C to 125°C).

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

Electrical Connections:
No. 6 wire clamp screw terminals.

Outdoor and Supply Sensors:
Lead Length: 42 in. (1067 mm).

Approvals:
Canadian Standards Association
CAUS Cerlified, LR: 9532941

Cimensions:
See Fig. 1.

Cross Reference:
Functionally replaces Honeywell T475A Outdoor Reset
Controller and W964F Aguatrol configurad in on-off mode.

Thermostat Compatibitity:
Contemporary Honeywell electromechanical and
electronic Z-wire thermostats,

Repiacement Parts:

32002190-001 Circuiator Replacement Relay.
32002100-001 Gutdoor or Supply Sensor.

Fig. 1 AQ475A Approx. mounting dimensions in inches {mm)}

of 3 B 2/28/2001 1125 AM
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Lﬂ Get the PDF version: Includes application and wiring drawings

Braukmann Plumbing and Heating Controis
QilHydronic Controls

SPARCO Hydronic Heating, Plumbing and Energy Products

Site updated: 10 Mar 2000
Copyright & 1997-2000 Honaywell Inc. All rights resenvad (Leqal Notice)
Flease send comments o water-controls@honeywell.ca
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_telmar’ A 262-2 07/99
System Operation R

The Boiier Control 262 provides partial or full outdoor reset to three (or morej thermostatic radiator vaive zones. Constant circulation
to the zones is provided by the boiler pump (P1). The boilers are staged as required to provide the supply water temperature that
satisfies the loads. An optional Remocte Display Module {RDM) provides remote adjustment and moritoring of the control.

Heat Source Details The heat source can be either hgh mass or low mass non-condensing or fow temperature boilers.
Piping Detalls Thermostatic radiator valve (TRV) zones are piped into the boiler loop. A pressure differential vaive (V1) provides a

bypass for the boiler pump (P1} in the event that most of the TRV's are closed. The boilers are piped using paraliel primary / secondary
in order to provide egual and isolated flow through each boiler.

Boiler Demand When the outdoor air temperature is below the Warm Weather Shut Down (LWLISD) setting, the 262 turns on the boiler
nump (P1). The boiler supply water temperature is based on the Reset Ratio or Characterized Heating Curve settings. The boilers are
staged to satisly the required boiler supply water temperature. Wnenever the boilers are fired, the 262 aims to increase the boiler supply
water temperature to at ieast the Bail MIN setting.

All controt funictions and specifications are tisted in the Product Catalog | 000 and the Data Brochure D 262.

I Required Material and Essential Control Seitings o L ;
Required tekmar Products 262 Essential Application Control Settings {(Adjust Menu)
Boiler Control 262 ltem Field Setting
MODE -
Optional tekmar Products STAGE 1 AUTO
Remote Display Maodule (RDM) D40 STAGE 2 RUTO
Timer 031

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

& tekmar Cantrol Systems Ltd., Canada
tekmar Control Systems, Inc., U.S.A.
Head Office: 4611 - 23rd Street
Vernon, B.C. Canada V1T 4K7
Tel. (250) 545-7749 Fax. {250) 545-0850
Web Site; www.tekmarcontrols.com

Coptrot Systams

Product design, softwarg and itterature are Copyright © 1999 by: 40f8 All specifications are subject to changs without natice.
fekmar Coniro! Systems Lid and tekmar Control Systems, Inc Prirted in Canada. A 262-2 07/99. Q’

§
|
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JCRO Thyrm *ENBRGY CONTROL DEVICE-MICROT, TER CONTROL DEVICES *FUEL SAVING DEVICES hop:fwww ecomall com/bts/mero. him

REDUCE FUEL BILLS ON BIG BOTLERS

IF LOOKING AT YOUR FUEL BILLS MAKES YOUR BLOOD BOIL,
MICROTherm CAN REDUCE FUEL USAGE AND COST, AND INCREASE YOUR
COMFORT LEVEL. SOME OF MICROTherms's SATISFIED CUSTOMERS ARE:
Linited states postal service, Marriott Hotels Hyvotte Hotels, Macy's, Sears, Aston Hotels
yStow mountiain resort, Ramada Hotels, ABC Realty, Pacific Realty, Kraus
Management, Gien Oaks Co-op, to name a few. Guaranteed 10% savings on yvour fuei
hill or a complete refund of purchiase price incinding installation costs. All Boilers with
fuei bills over 320 thousand a year benefit greatly, have the shortest payback time and
are the best candidates for MICRO Therm

FEATURES:

*Saves money by reducing fuel corsumption: Archives fuel savings of 10% (o 20% and
more.

*RCONOMICAL AND COST RFFECTIVE

*OFTEN PAYS FOR ITSELF IN FIRST YEAR

*Docs NOT have troublesome sutdoor temperature sensors
*WORKS WITH EFTHER GAS OR OIL FIRED BOILERS

*EXTENDS THE 1IFE OF YOUR SYSTEM by reducing the number of burner
ignitions.

* IMPROVES ATR QUALTTY: fewer burner ignitions produce less soot, pollutants and
toxic materials, resulting in cleaner operation and a cleaner environment,

27282001 258 PM



ROTherm *ENERGY CONTROL DEVICE-MICROT...TER CONTROL DEVICES *FUEL SAVING DEVICES http-//www ecomall com/biz/micro him

* Is a UL LISTED ENERGY MANAGEMENT DEVICE, and complies with the limits
for a class A digital device { FCC rules part 15)

* Was developed in Sweden and is now manufactured in the United States in an 1SO
9002 certified plant to the international standard for world class companies.

* 18 VIRTUALLY MAINTENENCE-FREE and is designed for long life and
productivity

*US GOVERNMENT SALES NUMBER (NSN) 4520-01-426-3292

* UL LISTED 9T59

Please Give Arthur Dworin at Pollution Selution Co. your Feedback or Questions.
1-800-706-5007
Fax: (212) 962-0981

E-MAIL

From New Yerk Real Estaie Jornal

MICROtherm Case Study

From New York Reaj Estate Jornai

The Glen Oaks Co-op is one of the largest Co-ops East of the Mississippl. It is comprised
i 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 Belirose In Queens. The buildings, built in 1947, are constructed of plaster with brick
facades. To heat the entire Co-Op and maintain hot water in each unit, Glen Qaks
management has 96 boilers serviced by 20 different gas lines.

In the Fall of 1996, Stuart Schwartz, contacted Glen Oaks management regarding a
product - MICROTherm that SNS was representing. MiCROTherm is an energy saving
device for commercial hot water heaters and boilers that gnarantees 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 MICROTherm and what it delivers.”

I
%
E

MICROTherm lowers fuelusage by extending the off-cycie and creating longer, more
g efficient, but less frequent on-cycles. The resuit 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 all factors affecting a buildings heating requirements,

5 2/28/2001 2:58 PM.
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ROTherm *ENERGY CONTROL DEVICE-MICROT.. TER CONTROL DEVICES *FUEL SAVING DEVICES

inciuding occpancy, climate, wind chill, solar gain, type of building, and many others.
Most other energy saving devices enly censider outdoor temperature. With this
information, MICROTherm then caiculates the optimum time between off and on cycles
and controls burner ignitions accordingly. unlike any other product, MICROTherm
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 demounstratien. Randy Gunther, controlier, 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 boilers, all fed by the same gas line, and charted
the results over five months. Gunther then compared the results to the two other simiiar
gas lines, consisting of a total of eight beilers, that did not have MICRGTherms. W'e
have discovered a 20+ percent savings in fuel usage," said Gunther. And not only did
we save a substantial amount in fnel, but we did se without inconveniencing our tenants.
No one noticed a difference.”

"We know what MICRCTherm can do for commercial hot water heaters and boilers,"”
satd Schwartz. Believe it or net, because the results can be so dramatie, it is sometimes
difficult to convince building owners to give MICROTherm a try. In a situation like this,
where you ean actually malke legitimate comparisons between boilers with
MICROTherms and those witheut, it just doestn't make sense not to try it."
MICROTherm 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 vear, In which the burner ¢ycies on and off maintaining temperature
In the boiler, is where MICROTherm saves energy.

Shouid 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-
cycle; 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 pregrammed setting when power is restored. Other significant product
advantages include virtually no maintenance, a payback peried between three months to
a year, and, with less burner ignitions, a cleaner, healthier environment, and a boiler that
fuas a longer life.

For more info please call:
Arthur Dworin 1-800-706-5007
Fax (212) 962-0981
Or
E-MAIL

A ——————

2/28/2001 2:38 PM
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Westmark, Whitehorse Page No. 9
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VENTILATION SYSTEMS:

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.
Al HVAC systems need to be balanced together.

RANGE HOOD EXHAUST AND MAKE-UP AIR:

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,
1 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 1s 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 | noticed an interesting anomaly.
While oil presently costs six percent more per liter than propane, one liter of 0il contains
approximately thirty-five percent more energy. Seems unfortunate that a, bigger and better
propane fired, oof 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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AIR HANDLER 1

This unit is in need of a thorough going over, cleaning and posting of labels on all dampers, valves
and actuators. [ 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 turn-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

AHU?2 is situated in a small room accessible by a climbing a short ladder and squeezing through a
‘cubby hole”. 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 then 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




1) T1
2) T2
3) T3
4) T4
5) TS5
6) T6
7)  T.7
8) T8
9) T.9

10.) T.10

11.) T.11

12) T.12

Thermograms

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 Corner

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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House Data Filename=C:\KIKDOWS\DESKTOP\HOTZUOO\ESTOFICE.HDF

%eather Data is for WHITEHORSE, YUEOM TERRITORY

Builder Code =RETROFIT Data Entry by:P. LOLDOX

Client name: WESTWARE, WHITEHORSE

Ctreel address: OFFICE ¥IXG 1FLR ¥/CR¥L

City: FHAITERORSE Region: YUEON TERRITORY
Postal code: Telephone:

t13 GENERAL BOUSE CHARACTERISTICS ##3

Bouse type: Triplex
xumber of storevs: Three storeys
%all construction: single stud wal]
i SOTL TYPE: Normal Conductivity: dry sand, loam, clay, low water table

HOUSE THERVAL ¥4SS LEVEL: [4) Food frage construction, 0.5 in. gyproc walls
and ceiling, wooden floor

Occupants @ 10 Adults  for 100.0 § of the tipe
10 Children for 106.0 § of the time
I t13% HOUSE TEWPERATURES ##7
Feating Temperatures  Main Floor = 65,8 F
Basement = (9.8 F
Crawl Space = 40 F
Caleulated Craw) Space = 18,8 F
TEVP. Swing from 6.6 F = 6.3 F
f t11 FQUNDATION COSSTRICTION CHARACTERISTICY #2#
Foundation Constructisn sttacheent Sides Insulation Placement

ciosed Craw) Space None On Grade




BRI
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MY

vit BINDOE CRERACTIRISTICE ##¢

Nirectipn Seq Location ¥ of Type %indow gverfang Header  SRUC
£ (obe %indows Fidth Height kidth  Feight
Ft Ft i Ft
Seuth 1V g 200214 8.000  4.500 000 000 65%3
North ! vl 9 200214 §.000 4,560 000 000 6683

) Mt b 200214 8000  4.500 600 000 NIX
4% §]KDOF PARAVETER CODES SCHEDCLE #3%

Code Description
| Glazings, Coatings, Fill, Spacer, Type, Frame }

{ 200214 Double (DG}, Clear, 13 mn air, Insulating, Hinged, Vinyl
+43 BUILDING PARAVETERS ###

(omponent Area {Ft2) R Feat Loss % Annual
Gross et ¥il.BTU  Heat Loss

sbove Grade Components

Ceiling
(i 9964 .00 9964.00 30.00
TOTAL:  0964.00 §564.00 30.00 115,728 10.39
¥ain ®alls
Vi 8836.00  4650.00 7.80
TOTAL:  S836.00 468000 7.50 206, 404 18.88
Doors
D1 Location: ¥1 42.00 42.00 3.00
TOTAL: 47,900 4706 3.00 4,878 A5

Craw] Space Area

Crawl space wzll area

3128400 7.00
TOTAL:  3284.00 7.00 187,994 14,45
Peripeter area (1 ¥ or 3.3 Ft wide}
144900 {.14
TOTAL:  1449.00 00 43,114 3.94
Centre area
£303.00 1,14
TOTAL:  §363.00 Rl 93.724 8.57



Hotif0l Versicn 6.42 Mar i/t MIRYEN Page 3
YINDOES
Griertation Toral 4 Bezt Loss & Annval
Loceiicn Susber Type  Srea(Fult Window (Shutterd ¥il.BTD  Heat lost
[Cafe] =rm-rmmmrommem e m e s moeoo s m
South
¥l 9 200214 324,46 1.11
TOTAL: 32400 2.1 3,254 487
Xorth
M1 9 100214 324,90 2.12
¥ 6 206214 216.00 2.12
TOTLL: $40.00 1.1 §8.7%6 £.11
Ventilation
House Air fieat Loss & snnual
- Voluge Change ¥il.BTL  Keat lLoss
1170241 Ft3 J5PoACH 329,296 30.12

t41 ALR LEARAGE AND VENTILATION ##3

Building Envelope Surface Area = 285560 Frl
Adr Tightness Llevel is Average { 4,855 ACH €30 Pa.)

i Burilding Envelope is NOT Sheltered from the ¥ind.
Estimated Eguivalent Leakage Area = 708.7 in2
Normalized Leakage Area = L0248 in2/ft2
Fstimated dirflov to cause a © Pa Pressure Difference = 615 cfo

E Estimated Ajrflow to cause g 10 Pa Pressure Difference = %66 cfe
Estimated &irflow to cause a 15 Pa Pressure Difference = 1237 ¢fnm

I EL4 used to calculate Estimated Airflows = 283.% in2

F-326 VENTILATION REQUIRENENTS:

Litchen,living, dining: 10 roozs € 16 cfg =100 cfm
Utility rooms: 10 rooms € 10 cfm =100 cfm
Bedroows: } rooms € 20 ¢fe = 20 cfe
Fedroons: Srooms & 10 ¢l = 30 cfz
) Bathrooms: 10 rooss & 10 cfm =100 cfe
: Orher habitable rooms: 10 rooms € 10 cfe =100 cfsm
: Basement Rooms: ¢ cfe
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st DTESUST FLOY RaTES @ ofn }o¥e

Continenus Intermitient
Dryer 30,9
Litchen 0 N
AlY Bathrooss G TED
© A}} other exhaust devices A
Yented central vac. 0
largest Intermittent eshaust fother tham Dryer! 0
Tetal continuous exhaust flow A0 cfe
Exhaust Fan Power 0 watts
F-326 Required continuous ventilation rate = 497.9 cfg 31
Average Ventilation Supply Rate ( Balanced ) = 300.0 cfm | .31
. Average Ventilation Exhaust Rate = 500 cfnt .3
Veptilation System: Fans without Heat Recovery
¥anofacturer: POYERFLL
Yode! Number: USE 4 10T
Yechanical Ventilator Fan Power = 600, Watts
Grogs Air Leakage and Ventilation Enmergy Load = 347157 ViLBT
Seasonal Eeat Recovery Ventilator Efficiency = 000 %
Estipated Ventilation Electrical Load: Beating Hours = 17.788 ¥i).BT
Estipaied Ventilation Electrical Load: Xon-Heating Hours = 146 ¥i1leT
Ket 411 Leakage and Ventilation Energy Load = 338.1%0 ¥il.B7

AP s L

$44 SPACE REATING SYSTEN ##t

PRIVARY Beating Fuel 01l

Equipment . Furnace/Boiler with flue vent damper
Yanufacturer :

Vodel

34120.0 BTU/br {Insufficient capacity)

"

Qutput fapacity

" Steady State Efficiency = 82,0 %

Fan ¥ode @ Auto Fan Power 1940. watrts
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F212600 Version b.02 yar 1 2337051

g1 aNNLAL SPACE EEATING SUVMARY 1%

nezign Reat Less at -4 B F : 314 B0/ hr/ R 2367937, BTL/BT

SETEELE SR A
2400 k¥h/day

- bross Space feating Load
. gensible Dailv Heat Gain From fccupants

"

Fezhie Internal Gains = 47,326 ¥i1BT0
[sable Internal Gains Fraction = 4.3 %

© Lszble Solar Gains =106.580 Vil . B70
Usable Solar Gaing Fraction = 5.7 &
Ventilation Eguipment Electrical Contribution = §.894 ¥i} BTU
auxiliary Energy Reguired =019,242 X1l B30
Space Reating Systed Load =540, 248 Nil.BTE
Furnace/Boiler Seasonal efficiency = 80.1%
Furnace/Boiler Annual Energy Consumption srrarsry i) BTU

t3+ DOVESTIC WATER HEATING SYSTEM ¥

PRIVARY Water Beating Fuel
water Beating Equipment - %p DEW systen installed

rvr¢ LIGRTING AND APPLIANCES SUMNARY *#i

Total Electrical Load = 16,0 kwh/day
pverage External Electrical Load 0 kEh/day

i

E Tota) Annual Energy Consupption = 3540, k¥h
E yrd FAY OPERATION SUMYARY {REh) 2¥2
Rours BRV/Exhaust Fans Space Hearing Space Cooling
I Keating 51131 45438 0
Keither 41.9 N .
_ Cooling 0 0 L0
Tota! $236.0 §543.8 0

134 §-2000 BONE PROGRAY ENERGY CONSUYPTION SUNMNARY REPORT 244

Estipated 4nnual Space Healing Energy Copsumption =1219743. ¥] =338817.4 k¥h
ventilator Electrical Consumption: Reating Hours 15767, ¥) 2131 k¥h
Estipated &npual DEW Healing Enmergy Consugplion 0. ¥l 0 kFh

H
i

(L)
11)

ESTIMATED AXNUAL SPACE + DE¥ ESERGY CONSUYPTION 21238510, ¥J =344030.5 k¥h
AXNTAL R-2000 SPACE + DE¥ ENERGY CONSUVPTION TARGET = 403946, ¥J =112762.8 k¥h

i

5840.0 k¥h
42.9 k¥h

T

. fstimated Annual Pase Electrical Energy Consugptions 21024, ¥J
: Yeptilator Electrical Consumption: Xon Reating Bours= 134, ¥)
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ne3600 Tersion 6.02 ¥ar i/wt 1301508

ter DSTIVATED ANYCAL FUEL CONSIYPTION SLVKARY #33

Fyel Space Space pHE Appliances Torzl
Reiting  Cooling Reating

0il .5, call §364.2 0 0 ] §364.7

Ploctricity (kBB 100869 0 0 1§52.9 129298

ittﬁtititt“ttttﬂtt

Erergy uaits: ¥IL.BTL = Yillion British Therzal Lnits {3413 BT = 1 k¥h)

The calculated heat losses and energy consumptions are only
estipates, based upon the data entered and assugptions
within the prograg. Actyal energy consumption and heat
losses will be influenced by construction practices,
localized weather, equippent characteristics and the
{ifestyle of the occupants.
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* House Data Filename=C:\KINDOWS\DESKTOP\EOT2000\WSTOFICR.HDF

¥eather Date is for ®RITEHORSE, YUEOX TERRITORY

"~ Builder Code =RETROFIT Data Entry by:P. LOUDON
Client name: WESTVARK, ¥HITERORSE
Street address:  OFFICE WING {FLR %/CRW¥L Retro
City: FEITERCRSE Region: YUEON TERRITORY
Postal code: Telephone:

tis GENERAL HOUSE CHARACTERISTICS #3#

House type: Triplex
Number of storeys: Three storeys
®all construction: Single stud wall

SOIL TVPE: XNormal Conductivity: dry sand, loam. clay, low vater table

HOUSE THERNAL ¥4SS LEVEL: (4) ¥ood frame constructien, 0.5 in. gyproc walls
and ceiling, wooden floor

Gceupants @ 10 Adults  for 100.0 & of the tige
10 Children for 100.0 % of the time

13+ HOUSE TEXPERATURES #43

Beating Temperatures Yain Floor = 69,8 F
Basement = 5.8 F
Craw] Space LIRS
Calculated Crawl Space = 19.2°F
TE¥P, Swing from €9.8 F = 6.3 F

4 t4s FOUNDATION CONSTRUCTION CHARACTERISTICS s3%

5 Foundation Construction Attachgent Sides Insvlation Placement
.

&

o Closed Crawl Space None On Grade

|
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Direction Seg location ¢ of  Type Findow QverPang Yeader  SEGC
£ (ode ¥indows Bidth Herght  Width  Height
; Fi i Ft Pt
g South | ¥l 3 200214 000 4,500 00 000 E65)
- Xorth P § 200214 &.000 4300 000 000 L6633
1 Vi 6 200214 £.060 4300 Rt 000 JEEDS

et KINDOY PARA¥ETER CODES SCHEDULE #4

Code Description
{ Glazings, Coatings, Fill, Spacer, Type, Frame |

1 200214 Double {DG), Clear, 13 mm Air, Inswiating, Hinged, Viny}

ti¢ BUILDING PARAXETERS #4+

Component Area (Ft2) R Heat Loss % Annual
Gross Net ¥il 370 Heat Loss

Above Crade Components

Ceiling
(! 9364.00 9964.00 30.00
TOTAL:  9964.00 9964.00 30.00 115,72 15.30
ii Main kalls
¥l SEIH.00 4650 28,30
TOTAL:  3536.00 4630.0¢ 28.30 30 7.18
Doors
D1 Location: ¥l 42.00 42 .00 3.00
TOTAL: 42,00 47,00 3,00 4,678 .64

Crawl Space Area

Crewl space wall area

3284.00 17,60

; TOTAL: 328400 17.00 72,550 §.61
é Perimeter area {1 ¥ or 3.3 Ft wide)
! 1445.00 10.00
TOTAL: 144960 10.00 18.009 2.38
% Centre area
§303.00 14

TOTAL:  8303.00 00 120,382 15,94

§
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FING0HS
Orientation Total 3 d22t Loss % Annual
Lecation Aumber Tvpe  Area(Fili  FKindow (Shuttery ¥il.BTC  Hezt Leoss
R B
South
¥l § 200214 32460 212
TO74L: 324 00 31l 305 7.0
Xorth
¥1 § 200214 324.00 212
¥1 6 200214 216.00 212
I" TOTAL: $40.00 2.12 §6.7%6 11.73
Ventilation
! Bouse Alr Heat toss % Annual
Volume Change Yil.BTL  Heat Loss
1170241 Ful 37 ACH 236,318 30.21
w62 ATR LEARACE AND VENTILATIOQN 3¢
Building Eanvelope Surface Area = 288360 Fu2

Air Tightness Level is Energy tight 1 1.3 ACH €50 Pa.)
Building Envelops is NOT Sheltered froo the ¥Wind,

Estipated Fouivalent Leakage Area = 2316 12
Normalized Leakage 4irea = 008 In2/f12
Estimated Airflow 1o cause a 5 Pa Pressute Difference z 201 ¢fn
Fstimated Airflow to cause a 10 Pa Pressure Difference : 216 cfe
Estimated Airflow 1o cause a 1% Pa Pressure Difference = 411 cfnm
FL4 used to calculate Estimated Airflows = 827 in?
l ‘ F-326 VENTILATION REQUIREKEXTS:
Kitchen,living.dining: 10 rooms € 10 cfg =100 ¢fm
Ttility rooms: 10 rooms & {0 cfe =100 cfe

0
0
Bedrooms: 1 rooms € 20 cfs = 20 ofs
0
0

Bedrooms: S rooms € 10 ¢fo = 50 cfs
Bathrooms: 10 rooms € 10 cfe =100 ¢fe
Other habitable rooms: 10 roogs € 10 ¢fs =100 cfe
Basement Rooms: 0 cfm

LA IVREIREER S8 T e k- e

|



n.
(=)
I
ot
oy

oo
L3
e

Yoy i ’ - I ! "4 AL
Eorof4h Version 6,02 Var /%3 R

a5 PLEAQST RLOY RaTELD ¢ ofg g e
{oniinunys intero.iter

Dryer ARSI
Lirchen A A
Ail Bathrooes i TS
411 other exhaust devices N 2
Vented ceniral vac. A
Largest Intermitiess exhaust tother vhin Dryer) £
Total coatlnueus exhaust [low 0 cim

Exhapst Fan Power bovarts

t

4979 ¢fe | .31 4CH)
00,0 cfm { .31 ACH)

. F-326 Required continuous ventilation rate
. Average Ventilation Supply Rate { Balanced )

Average Ventilation Exhaust Rate = 5000 cfm b .31 ACE)
Yentilation Systes: Fans without Beat Recovery
¥anufacturer: PORERFLL
Yodel Number: USE & LOT
Yechanical Ventilator Fan Power = 500, Ralts
Gross air Leakage and Ventilation Energy load = 246,359 ¥11.BTC
Seasonal Heat Fecovery Veatilator Cfficierncy = Nt
Estimated Ventilation Electrical Load: Heating Hours = 17788 Vil BTt
Estigated Ventilation Electrical load: Non-Heating Hours = 146 Vi 87T
i Net 431 Leakage and Ventilation Energy Lozd = 237,422 ¥il.BTE
#vy SPACE HEATING SYSTEV 9s
PRINAEY Heating Fuel © 01l
I Lguipment . Furnace/Borler with flue vent dapper
¥anufacturer :
Yodel :
Qutput Cepacity = 34120.0 BTU/hr {Issefficient capacity)
Steady State Efficiency = 8§10 ¢
Fan ¥ode :© Auto Fan Fower 1940, watts




|

gesizn Heat Loss at -41.8 F = TUEY BT/ R R 2236238, BTU/kr
¢ Space Heating Load ="86,332 W LBTL
nzibie Daily Heat Cain Freg Docupants = 24.00 k¥h/day
Uszbie Internal Gains = 47,326 ¥il BT
Usabie Internal Gains Fraction = §3%
Usable Solar Gains =102.834 X1l 870
Ueetie Solar Gains Fraction = 136 %
Ventilation Equipment Electrical Comtribution = §.894 Xil.BTU
suxiliary Energy Required =606.372 ¥il.BTC
Space Heating System Load =607, 100 ¥il.BTC
 Furnace/Boiler Seasonal efficiency = §0.3 %
Furnace/Boiler 4nnual Energy Consugption =739.790 ¥il.BTC
t1¢ DOVESTIC WATER BEATING SYSTEW #s2
PRINARY ®ater Heating Fuel
Kater Heating Equipment : No DEVW system installed
1% LIGHTING AND APPLIANCES SLNVARY #1112
Total Electrical Load = 16.0 kW¥h/day
Average Liternal Llectrical load z .0 k¥h/day
Total Annual Energy Consumption = 3840, kkh
t5r FAN OPERATION SUNMARY {k¥h) 32
Hours HRV/Exhaust Fans Space Heating Space Cooling
Heating 13 45140
keither 42.9 .0 0
Cooling N .0 0
Total 8256.0 45140 N

T Y

it R T SRATRSEE e e

Estigated Annual Space Heating Enmergy Comsumption = 760320, ¥J =216811
Ventilator Electrical Consusption: Heating Hours = 1§767. ¥J = §113
Estigated Annual DHE Beating Energy Consuepliocn z LX)
ESTIVATED ANSUAL SPACE + DE¥® EXERGY CONSUYPTION = 799287, ) =112024,
ANNDAL R-2000 SPACE - DH® ENERGY CONSUNPTION TARGET = 403946, ¥J =112762.
Estimated Anncal Base Electrical Esergy Consumption= 21024, ¥} = S840,
- Ventilater Electrical Consumption: Moo Heating Hours= 184 ¥l = 47

B212800 Version 6.02 ¥ar /s 13139013 Pz

iy ANNUAL SPAlE REZTING SUYVARY #%5

i35 R-2000 HONE PROCRAY ENERGY CONSUNPTION SUMMARY REPORT 33
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tre ESTIVATED ASVDAL FUEL CONSUHPTION LUSNARY t+)

Fuel Space Space DRE sppliances Total
Beat:ng Cociing Heating

01l 0.5, Gel) 13513 A N 0

flectricity {kh) 106271 A 0 1682.9

[EEERZSS RS TR SERRZ2S

Energy units: NIL.BTU = Nillion British Thermal Umits (3413 BTC = 1 kEh)

The czlculated heat losses and energy consugptions are only
estizates, based upon the data entered and assugptions
within the program, Actual energy consumption and heat
losses %311 be influenced by comstruction practices,
localized weather, eguipment characteristics and the
tifestyle of the occupants.

6
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Bouse Deta Filename=C:\NINDORS\DESETOPA\ROT2GOM FITEALRY . ROF

Feather Data is for ¥RITEHORSE, YUKON TERRITORY

Builder Code =RETROFIT Data Entry by.P. LOLDON

Client nape: FESTYARE, WHITEHORSE

Street address:  BALLROOK ®ING IFLR SLAB

City: YHITEHORSE Region: YUKON TERRITORY
Fostal code: Telephone:

s+ GENERAL HOUSE CHARACTERISTICS *e¢

House type: Triplex
Ngmber of storeys: Three storeys
¥all construction: Single siud wail

SOIL TYPE: Yormal Conductivity: dry sand, loam, clay, low water table

EOUSE THERKAL ¥4S3S LEVEL: {A) %ood frame construction, 6.5 in. gyproc walls
and ceiling, wooden floor

Occupants ¢ 10 adults  for 100.0 % of the time
10 Children for 100.0 % of the time

+31 EQUSE TEXPERATURES #34

Heating Temperatures ¥ain Floor z 9.8 F
Basement = 65.8 F
TEXP. Swing from 69.8 F = 6.3 °F

184 FOLNDATION CONSTRUCTION CHARACTERISTICS ##3

’

; Foundation Construction Attacheent Sides Insujation Placement

i
i

©Slab on Grade 1 Side Yot Fdee Interior

VRIS
TR
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$E RINDON CEARAZTERISTICC e

Direction Seg Location # of  Type Eindow OverHang Header  SRGC
F (oge Hingows Eudth Beight Ridth  Height
Ft Ft Ft Fi
East ! ¥l § 200004 €060 4,300 06 il JEBRY
2 ¥l 1 206214 §.000  4.%60 000 000 6653
North i ¥ 4 260214 BLGC0 4300 000 ] L6683
Fest { ¥l 7 200214 8,000 4.300 000 400 6633
41 FINDO¥ PARAMETER CODES SCHEDULE ¥4
Code Description
{ Glazings, Coatings, Fill, Spacer, Type, Frame )
1 200214 Double {DG}, Clear, 13 m& Air, Insulating, Binged, Vinyl
l t41 BLILDING PARAVETERS ts¢
Component Area {F12) R Heat Loss % Annual
Gross Ket ¥il.BTU  Heat Loss
Above Grade Components
Ceilimg
! 6466.00 6466.00 30.00
TOT&L:  64566.00 6466.00 36.00 73100 9,87
li Yain ¥alls
Vi ITIL00 293400 7,50
E TOTAL:  3732.00 72634.G0 7.5 130,238 17.12
Doors
D1 Location: ¥! 42,00 42,00 3.00
I TOTAL: $2.00 42.00 3.00 4,878 b4
Siab on Grade
Perimeter area
960,00 1.14
TOTAL: 560.00 A0 $6.863 7.47
Centre area
$506.00 1.14
TOTAL:  3506.00 .00 74,193 877

Y WRHRTEINRY
R e SR

L AR SRR R A B e S L L L
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§INDORS
Oriertation Tora! 4 Heat Less % Annual
Location Aumber Type AreatFt2)  Window Shutrerr  ¥iJETL Heat Loss
(LOGE)  mmmmmrmmesmmmm s
Fast
(A 9 200l i4 324,60 1.12
i1 {20624 36.04 1.1
TOTAL: 360.00 2.1 5171 178
North
¥l 4 200214 144,00 2.12
TOTAL: 144,00 .1 23.668 31
¥est
Vi T 200214 252,00 1.11
TOTAL: 282,00 .12 41.420 Py
Ventilation
Bouse Alr Reat Loss % 4nnual
Volume Change ¥i1.BTU  Heat Loss
7739201 Fil .39 ACH 255,178 38,86
i 83 ALR LEALAGE AND VENTILATION ¥33
fuilding Envelope Surface Area = 16684.0 Ft2
Alr Tightness Level is Average [ 4.53 ACH E50 Pa.y
E Buiiding Envelope is NOT Sheltered from the ¥ind.
Estimated Equivalent Leakage Area = 36201 ial
Normalized Leakage 4rea = L0337 1n2/f02
Estigated Airflo¥ to cause a 3 Pa Pressure Difference = 488 cfn
Estimated Airflow to cause a 10 Pa Pressure Difference = 766 cim
Estimated 4irfiew io cause a 15 Pa Pressure Difference = 297 cfm
ELA used to calculate Estimated Airflows = 724.% inl

F-326 VEXTILATION REQUIREYEIATS:

: Eitchen, living,dining: 10 rooms € 10 cfg =100 cfm
: Lrility rooms: 10 rooms € 10 cfm =100 c¢fm
: Bedrooms: 1 rooms € 20 cfe = 20 c¢fm
¢ Bedroons: Toroems € 10 cf® = 30 cfm
% Bathrooms: 10 rooms & 10 c¢fa =100 cfe
3 Other habitable rooms: 10 rooms € 10 ¢fo =100 cfu
i Basement Rooms: 0 cfa

§
%

S
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$%4 ELELUST FoO¥ RATES { cfm 1 38
Continuous Intergitient
. Dryer 4509
Litchen i A
) All Bathrooms ! T30
Al other exhaust devices i} 0
Vented central vac, G
Largest Intermittent eahaust {other than Dryerl A
Total continvous exhaust flow 0 ocfn
Exhaust Fan Power 0 wattls
F-326 Required continuous ventilation rate = 497.9 ¢fs (.39 ACH!
Average Ventilation Supply Rate { Balanced ) = 500.0 ¢fm { .39 ACH)
dverage Ventilation Exhaust Rate = 3000 cfe { .39 ACH)
Ventilation System: Fans without Heat Recovery
Vanufacturer: POWERFLL
¥odel Number: USE 4 LOT
Yechanical Ventilator Fan Power = 600, ¥atts

313,039 ¥al 3Tt

[

Gross 4ir Leakage and Ventilation Energy Load

Seasonal Heat Recovery Vemtilator Efficiency z A0 %

Estimated Ventilation Electrical load: Heaiing Hours = 17.788 ¥il.BTL

Estimated Ventilation Electrical Load: Non-Heating Bours = 146 ¥11BTL
i Net 4ir leakage and Ventilation Emergy Load = 304,077 K187

te2 SPACE HEATING SYSTEN ###

PRIVARY Heating Fuel 201l

I Equipment . Furnace/Boiler with flue vent dasper
Kanefacturer :
¥ode]

14120.0 BTU/hr (lasufficient capacity!

Cutput Capacity

82.0 %

t

Steady State Efficiency

Fan Yode : Auto Fan Power 1540, watts

o SLTRT A ERREA SN L e

|
|
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fre sNNL AL STACE REATING SUNHARY #3%

[N

Zesign Ezat Loss at -41.8 F : 324 BTE/hr/Fd 2131395, BTU N
E © Gross Space Heating Load 760,806 ¥il.BTC
Sensible Dailv Heat Gain Frog Dccupants = 400 k¥h/dey
Usable Internal Gains = 47,326 ¥ilbiL
“sable Internal Gains Fraction = 6.1%
Usable Solar Gains = B4 443 Vil ETE
Usable Solar Gains Fraction = 111 %
Ventilation Equipment Ejectrical Contriburion = 5854 ¥ILUBTE
Auxiliary Energy Required =629.034 ¥i1.BT0
Space Heating System Load =629.990 Mil BTL
Furnace/Boiler Seasonal efficiency = §0.2%
" Furnace/Boiler Annual Erergy Consumption =769.202 ¥1l1.BTL

tts GONESTIC WATER HEATING SYSTEY #3¢

PRIVARY Water Feating Fuel
Fater Heating Equipment © No DH¥ systen installed

1rt LIGHTING AND APPLTANCES STUMARY ##t

16.0 kih/day

[3)

Total Electrical Load

average External Electrical Load = .0 k¥h/day
Total Annual Energy Consumplion = 840, k¥h
$i4 FAN OPERATION SUNVARY (k¥h) 43
Bours HRY/Lxhaust Fans Space feating Space Cooling
Heating S 4706.0 0
Neither 42.% .0 N
 Cooling N 0 0

Total $256.90 4700.0 .0

s+¥ §-2000 HOWE PROGRAN ENERGY CONSUMPTION SUNMARY REPORT #4¢

¥

A . Estimated innual Space Reating Energy Conmsumption = 811351, KJ =225431.0 k¥h
» Yentilator Electrical Consumption: Reating Rours = 18767, ¥J = 32I3.1 k¥h
. Estipated Annual DEW Reating Energy Consumption z 0, K= 0 k¥R

836319, MJ
269160, ¥J

2366441 k&h
74766.7 kWh

i ESTIMATED ANNUAL SPACE + DEW ENERGY CONSLYPTION
ANSCAL R-2000 SPACE - DH® ENERGY CONSUYPTION TARGET

" H

[TI $Y

W

3840.0 kWb
42.9 k&h

@
4

Estieated Annual Base Elecirical Energy Consusption= 21024, ¥)
Ventilator Electrical Consuaption: Non Heating Hourss 134, ¥}

1"




Ret2060 ¥ersion 6,42 Yar /2 1323808 Page

ver ESTISATED ANNUAL FUEL [ONTUMPTION SUNVARY o2

" Fuel Space Space DR ippliances  Totel
Heating Cooling Keeting

0 0 0 5651

0l (.8 Gal} )
0 0 1§82.9 158796.0

53
Electricity [k¥h) 59

2R R R R R R ERERE RS EE ]

Energy units: ¥IL.BTU = Million British Thersal Units {3413 BTU = 1 k%h)

The calculated heat losses and energy consumptions are oaly
l T estimates, based upon the data entered and assuaptions
' vithin the program. Actual energy consumption and heat
losses %ill be influenced by construction practices,
localized weather, equipment characteristics and the
lifestyle of the occupants.
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fouse Data Filenape=C:\KINDORS\DESKTOP ROT2UCO\NSTEALRR. EDF

Feather Data is for WHITERORSE, YUKON TERRITORY

Builder Code =RETROFIT Data Entry by:P. LOLDON
. (lient name: FESTVARE, WHITEHORSE
Street address:  BALLROOK WIKG tFLR-SLAB Retro
City: ¥RITEHORSE Region: YURON TERRITORY
Postal code: Telephone:

t43 GENERAL HOUSE CRARACTERISTICS ###

Bouse type: Triplex
Yumber of stereys: Three storeys
Ball construction: Single stud wall
i SOIL TYPE: Normal Conductivity: dry sand, loam, clay, lov water table
FOUSE THERWAL ¥4SS LEVEL: (4} %ood frame construction, 0.5 in. gyproc walls

and ceiling, wooden floor

Occupants ; 10 Adulis  for 108.0 % of the tige
10 Children for 100.0 % of the time

t¥1 HOUSE TEXPERATLRES ##4

Heating Temperatures ¥ain Floor = 69.8 F
Basement = 69,8 F
TE¥P, Swing froe 69,6 F = 6.3 °F

tet FOUNDATION CONSTRUCTION CHARACTERISTICS #3#%

Foundation Construction Attachaent Sides Insulation Placement
Slab on Grade t Side Sot Edge laterior

PR R S A erraad

SRS

§
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2612000 Version §.G2 C ¥ar ity 2335008 Page

ro

ted BINDOW CHARSCTIRISTICS #44

Direction Seq Locaiion = of  Type ¥iadow Overfang fHeader  SHGC
£ Code ¥indows Bidth deight  Width  Beight
Ft Ft Ft Ft
Fast RS g WOe 5,000 450 LG50 600 NN
P S| ! 2060214 8,000 4,500 000 000 663
Yorth T ¥ 4 20021 §.006 4,500 060 000 663
Eest IR 3 7 100214 §.000 4,500 000 000 663

s#¢ RINDOW PARAVMETER CODET SCHEDULE *+4

Code Description
{ Glazings, Coatings, Fill, Spacer, Type, Frase )

! 200214 Double {DG), Clear, 13 &g Air, Insulating, Hinged, Vinyl
1% BUILDING PARANETERS ##¢

Component drea (Ft2) R Feat Loss & 4nnual
Gross et ¥i1.BTL  Heat Loss

Above Grade Components

Ceiling
Cl 6466.00 6466.00 30.00
TOTAL:  6466.00 6466.00 30.00 73,100 12,73
Yain ®alls
¥l 3732.60 2934.00 25,30
TOTAL:  3732.00 2934.00 26,50 34,002 5.61
Doors
D1 Location: ¥1 42,00 41,00 3.00
TOTAL; 42,00 42.00 1,00 4,878 .83
Slab on Grade
" Perimeter area
960,00 114
TOTAL: 960.00 00 56.563 9.64
f Centre ared
i 3306.00 1.14
TOTAL:  5506.00 Rl 74.29) 12.%9
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RINDOES
rientation Total 9 Heat less € 4nnual
Location Nusber Type  AreaiFi2)  Window {Shuttery ¥il.BTU  Heat loss
R B U R ELEEERLEEE
. Fast
¥i 9 200214 324.00 .12
¥1 1 200214 36.00 1.12
TOTAL: 360.00 11 319,171 10.03
Xorth
Vi § 200214 144.00 1.12
TOTAL: 144,00 1.12 23,668 4.01
Kest
¥1 T 2006214 252.00 2. 12
TOTAL: 152.00 2.11 41,419 7.02
Ventilation
House Alr Heat Loss % Annual
Voluge Change Yil.BTC  Heat Loss
77892.0 Ft3 46 ACH 220.308 KFERY
#¥t 4TR LEAKAGE AXD VENTILATION 3343
Building Envelope Surface Area = 16664.0 FL2

Air Tightness Leve] is Energy tight { 1.3 4CH €30 Pa.i
Building Favelope is ROT Sheltered from the Wind.

Estimated Equivaleni leakage Area = 183.9 in2
Normalized Leakage Area = 0110 in2/f02
Estimated Airflow to cause 2 I Pa Pressure Difference = 160 cfm
Estimated Airflow to cause 2 10 Pa Pressure Difference = 23 ofe
Estimated Airflow {o cause a 13 Pa Pressure Difference = 326 cfm
- ELs used to calculate Estimated Airflows = 138l
~ F-326 VENTILATION REQUIREVENTS:
Eiichen,living,dining: 10 rooms € 10 cfe =100 cfa
Ltility rooms: 10 rooms € 10 c¢fe =100 cfm
Bedrooms: { rooms € 20 cfa = 20 cfe
Bedrooss: 5 rooms € 10 cfe = 50 cfe
Bathrooms: 10 rooms € 10 cfg =100 cfa
Other habitable rooms: 10 rooms & 10 cfe =100 cfe
Pasement Rooms: 0 cfm



Botlise Version 6,82 Yar i/1¢ 237026 Page 4

¥ PIRRUCT FLOW RaTES 4 Ccim b R¥3
Continuous Intermittent

Dryer 430.9
Kitchen 0 ¢

ALl Batirooms N 780

Al} other exhaust devices 0 .G

Vented central vac. .0

Largest Intergitient exhaust {other than Dryer! i
Toral continuvous exhaust flow 0 cfn

~ Exhaust Fanm Power 0 watis

F-326 Required continuvous ventilation rate = 497.9 cfm (.39 ACH)
Average Ventilation Supply Rate | Balamced ) = 500.0 cfe { .39 ACH)
dverage Ventilation Exhaust Rate = 00,0 ¢fm { .39 ACH)
Ventilation Systen: Fans without Feat Recovery
Manufacturer: POERFLL
¥odel Number: USE 4 10T
Vechanical Ventilator Fan Pover = 600, Watts
Gross Air Leakage and Ventilation Energy Lload = 1§ 166 ViLLRTE
teasonal Beat Recovery Ventilater Efficiency z 600 &
Estipated Ventilation Electrical Load: Heating Hours = 17.78K Vi) BTE
Estipated Ventilation Electrical Load: Non-Heating Hours = 146 HiLLBTL
Net Air Leakaze and Ventilation Energy load = 229,199 X311 BTL

114 SpACE HEATING SYSTEY #%3

PRIKARY Beating Fuel ;01
I Equipaent . Furnace/Boiler with flue vent damper
. Vanufacturer :
- Yadel
Output Capacity

4120.0 BTU/br tlnsufficient capacity)

§2.0 %

1

Steady State Efficiency

fan Yode : Auto Fan Power 1940, watts

T BRI A Lo ¢ ot

S
|



Desizn feat Loss at -41.8 F z U3 BT hr/ELd =i51988. BTL Ry
[ Gross Speze Beatisg Load =389 989 Vi) BTC
Sensidie Daily Heat Gain From Occupants = 3400 kRh/day
Usable [nternal Gaing = 47,326 Ml BT
Usable Internai Gains Fraction = §.0%
Usabie Solar Gaing = 81,336 Wil BTL
~ Uszble Solar Gains Fraction = 135§
Ventilation Equipment Elecirical Contribution = B.E94 ¥i)OBTY
duxiliary Energy Required =461, 107 ¥11.B70
Space Heating System Load =461.783 ¥il.BTU
Furnace/Boiler Seasonal efficiency = §0.3%
Furnace/Boiles Annual Energy Consumption =358 .686 Wil BTH

14t DONESTIC WATER HEATING SYSTEY ##¢

© PRINARY %ater Heating Fuel

Water Feating Eguipment : No DEW sysien insialled

14¢ [[GETING AND APPLIANCES SUNYARY ##¢

t

Total Electrical Load 16.0 kBh/day

Average External Electrical Load z .0 kEh/day
Total Annual Energy Consumprion = S840, KRR
$14 FAN OPERATION SUVKARY {k¥h) *3¢
Hours BRU/Exhaust Fans Space Beating Space Cooling
Heating 2130 4703.8
- Xeither 42.9 .0 .0
Cooling .0 A 0
Total £235.0 4703.8 N

2

¢ Istisated Annual Space Heatimg Energy Consumption = 18
i

1% R-2000 HOME PROGRAN ENERGY CONSUEPTION SURMARY REPORT ##3

$0¥) =163734.5 kWb
7. ¥l = 32131 k¥h

"

Ventilator Electrical Consumption: Reating Hours

. Estimated snnual DE¥ Heating Energy Consusption = 0. ¥} = .0 k¥h
2 ESTIYATED ANNUAL SPACE + DEW ENERGY CONSCHPTION = 608212, ¥} =168947.8 k¥h
. ANXDAL R-2000 SPACE + DH¥ ENERGY CONSLEPTION TARGET = 265160. ¥) = 74766.6 k¥h
Estigated Annual Base Electrical Energy Consumptions 21024, ¥J = $840.0 k¥h

- Ventilator Electrical Consumption: Non Reating Hours= 134, ¥) = 42.9 kKb
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Eqergy units: ¥IL.BTU = ¥illion British Thermal Units (3413 BTG = 1 k¥Wh)

The calculated heat losses and emergy consumptions are only
estimates, based upon the data entered and assumptions
within the program. Actual energy consuzption and heal
losses %11l be influenced by comstruction practices,
Yocalized weather, equipment characteristics and the
iifestyie of the occupants
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House Data Filename=Ci\KINDOWS\DESKTOP\ROT2CO0\RSTTRAVL HOF

- Weather Data 1§ for ®HITEHORSE, YUEONX TERRITORY

. Builder Code =RETROFIT Data Entry by:P. LOCDOX

- Client name: KESTKARK, WHITERORSE
Street address: TRAVEL-BARBER ®ING IFLR %/CRWL
City: FHITEHORSE Region: YUKON TERRITORY
Postal code: Telephone:

t3t GENERAL HOUSE CBARACTERISTICS 3%

Rouse type: Triplex
Sueber of storeys: Three storeys
¥ail construction: Single stud wall

SOIL TYPE: Normal Conductivitv: dry sand, leam, clay, low water table

HOUSE THERWAL ¥48S LEVEL: {4) %ood frame construction, 0.3 in. gyproc walls
and ceiting. wooden floor

Oecupants @ 10 Adults  for 100.0 % of the time
10 Children for 100.0 % of the time
t33 HOUSE TEWPERATURES ##3
Heating Temperatures  Main Floor = 69,8 F
Basement = 698 F
Cravl Space = 39,0 F
Celculated Crawl Space = 188 F
TEWP. Swing from 69.8 F = 6.3 F
€13 FOUADATION CONSTRUCTION CHARACTERISTICS *#¢
Foundation Construction sttacheent Sides Insulation Placesent
Closed Crewl Space Yone On Grade
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B5e2000 Versien 662 Yar 1/ GG:.18:09

ber §ISU0% CRARACTERISTICT *23

Direction Seq locatlen 7 of  Type Kindow 03
£ Coge Bindows fidth Eeight
. Ft Fi
South i K1 9 200214 5000 4500
: i K1 i 160214 8000 4,200
~ North 1 ¥i y 200214 B.00D 4500
' J Y1 6 0214 B.G00 4.%00
tr BINDO® PARANETER CODES SCHEDLLE ##¢
Code Description

{ Glazings, Coatings, Fill, Soacer, Typ

1200214 Double {DG), Clear, 13 =mm 4ir, Insylating, Hinged, Vinyl

t3s BUILDING PARAMETERS #3¢

Compornent Area {Ft2} R
Gross Net

Above Grade Components

Ceiling

{1 §752.00 9732.00 30.00
TOTAL:  9732.00 9732.00 30,04

Yain kalls

ki 3340.00 4182.090 .50
TOTAL:  3340.00 4182.00 E]

Doors

i Location: ¥l 42.00 $2.00 3.00

[N NP

TOTAL: 42,00 42.00 3.00

- {raw) Space Area

: Crawl space sall area

Ao YT R B R Bk e e,

3284 .00 7.00
TOTAL:  3284.00 7.00

Perimeter area {1 ¥ ar 3.3 Ft wide)
' 1444,00 1,14
TOTAL:  1449.00 00

Centre area

§303.00 1.14
T0TAL:  8303.00 .00

¢cfang KHeader  SHGC
Rigth  Height
Ft Ft
0060 004 L6653
600 000 EA33
0G0 Gl 6633
600 0640 L b653
e, Frame )
fleat Loss % Annual
¥i1.8TU  Heat Loss
113,263 10.19
153,630 16.70
4.878 44
157,994 14.22
43114 3.88
93.724 §.43



Bei2050 Sersien 6.42 Yap 1/%s 001208 Page 3
FLOADOES
: Crientation Total R Feat Loss % Annuzl
Location Xugher Tvpe Areairtl}  Window {Shuttery ¥il.BTU  Heat Loss
10B0RY  mmmrmmme e e e e
South
¥1 §  0Ii4 0 31400 112
¥l TO606214 0 232.00 1.1
TOTAL: $76.00 .12 94,673 §.52
E - North
¥l 9 200214  324.00 2. 12
. ¥l 6 200214 216.00 2.12
l TOTAL: 340,00 .12 BE.7%6 7.99
~ fentifation
I fouse Alr Reat Loss % Annual
Folume (hange Yil.BTU  Heat Loss
117024.0 Fu3 JS1ACH 329,296 29,63
E P54 ATR LEALAGE AND VESTILATION #43
Building Eavelope Surface Area = 28128.0 F12
At Tightness Level is Average {435 ACH €30 Pa.)
E Building Envelope is AOT Sheltered from the ¥ind.
Estimated Equivalent leakage Area = G087 im2
Normalized leakage Area = 0282 ind/{e2
E Estizated &irflow to cause a ¥ Pa Pressure Differsnce = 615 cfa
Estizated #irf{low to cause a {0 Pa Pressure Difference = 866 cfe
- Estimated dicflow to cause @ 13 Pa Pressure Difference = 1257 ¢fn
I EL4 used to calculate Estimated Airflows = 183.% in2
F-326 VEXTILATION REQLIRENEXTS:
E Litchen,living,dining: 10 rooms € 10 c¢fs =100 ¢fe
Utility rooms: 10 reors & 10 c¢fe =100 cfrm
Bedroogs: ! rooms & 20 cfa = 20 cfm
; Bedrooms: Srooms € 10 cfe = 30 cfe
i Bathrooss: 10 rooms € 10 ¢fg =100 cfa
1 Other habitable rooms: 10 rooms € 10 cfe =100 cfo
E 5 Basement Rooms: 0 cfe




Botl000 Version 6.G2 Mar 2/ 06,1809 Fage

g4 PXRSLST FLOW RATES { cfg ) ¢

Continuous intermitrent
Dryver 4509
£itchen 9 ‘
-~ Ali Bathreoms .0 T
¢ A}l other exhaust devices Nij 0
© Yented central vac. N
Largest Intermitient exhaust feother than Dryer) 0
Total continuous exhaust flow A cfn
Exhaust Fan Power 0 watts
- F-326 Required continuous ventilation rate = 4979 cfp { .3
Average Ventilation Supply Rate { Balanced ) = 500.0 cfe { .31
" Average Ventilation Exhaust Rate = 3000 cfa { .31
Ventilation System: Fans without Heat Recovery
Yanufacturer: POVERFLL
¥ode! Xumber: USE & 107
Yechanical Ventilator Fan Power = 600, Katis
Gross A1r Leakase and Ventiletion Energy Load = M7 VIR
Seasonal Heat Recovery Vventllator Efficiency = 000 %
Estimated Ventilation Electrical Load: Heating Hours = 17,785 ¥l BT
» Istimated Ventilation Electrical Load: Non-Heating Hours = RELR NN
E Vet Alr Leakage and Ventilation Energy Load = 338,190 Wil BTL

ivt SPACE HEATING SYSTEY %3¢

PRIKARY Heating Fuel © 01
I Equipment © Furnace/Boiler with {lue vent damper

¥anufacturer :
¥ode]
Qutpul Capacity = 34120.0 BIU/hr {Insufficient capacity)
Steady State Lfficiency = §2.0 %

% Fan Kode : Auto Fan Power 1940. watts

;

R,

|
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try



$reOANNTAL SPACE HEATING ZDMNARY 43

Design Beat loss at -41.8 F = 3009 BTU/rfFed =373450. BT Br

© Gross Space Keating Load strszer Vil BTC
" Sengible Daily Beat Galp From Docupants 14,00 k¥h/day
Usable Internal Gains 47.326 Wi BT

1"

f Usatle Internal Gains Fraction = 4.3 %
Usable Solar Gains =154 637 Vil BTt
Esable Solar Gains Fracrion 13.9 %

[T}

Ventilation Equipsent Electrical Contribution §.894 il BTC

Auxiliary Energy Reguired =909,343 ¥1].BT
Space Heating System Load =§10.349 ¥il.BTC
Furnace/Boiler Seasonal efficiency = 80.1%

. Furnace/Boiler dnnual Energy Consumption =yeriers §i] BT

te¥ DONESTIC WATER REATING SYSTEY #3#

PRINARY ¥ater Beating Fuel
¥ater Heating fquipment ¢ No DH¥ systep installed

tes | IGHTING AND APPLIANCES SUMNARY ##¢

Total Electrical Load 16,0 k¥h/day

Average External Electrical Load z 0 k¥h/day
i Total 4anual Eaergy Consumplion = SB40. k¥h
t54 FAX GPERATION SUMVARY {kRh) s
E Rours HRV/Exhaust Fans Space Heating Space Cooling
Heating $213.1 4622.7 .
Neither 42.9 0 N
. Cooling A 0

. Total 52360 4621.7 A

$+3 R-2000 HONE PROGRAY ENERGY CONSUYPTION SUMNARY REPORT ##4

é Estimated Anmua) Space Heating Energy Comsumption =1183211. KJ =328669.6 k¥h
¢ Ventilator Electrical Consumption: Heating Hours = 18767. ¥J = I213.1 kR
ﬁ Estimated Annual DER Heating Energy Consumption = 0. ¥J = 0 kWb
g ESTIVATED AKNUAL SPACE < DEW ENERGY CONSCKPTION =1201978, ¥ =333882.7 k¥h
% ANKUAL R-2000 SPACE < DEY EXERGY CONSCNPTION TARGET = 403946. ¥) =112761.8 k¥h
% Estimated Annual Base Electrical Erergy Consumptionz 21024, ¥J = $840.0 k¥h
P Ventiltator Electrical Consumption: Non Reating Bours= 154, K] = 42.9 k#¥h

?
|
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Bot2000 Version 6.02 Yar 1/#3 06t

t10 ESTIMATED ANXUAL PUSL CONSLEFTION STVEARY 143

. Fusl Space Space DEY 4ppliances  Total
Heating Cooling Heating

© 01l {r.s. cal} 81137 4 0 :
© Electricity (k¥h) 5833.8 A G f882.9 1

cn oo

R
[,
O s

IR R RS SRS AR R RS R RERES

Energy units: ¥IL,BTU = ¥illion British Therwal Taits {3413 BTC = 1 kWh)

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 will be influenced by construction practices,
localized weather, equipment characteristics and the
Jifestyle of the occupants.
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CANVET 4
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House Data Filename=C:\¥IXDO¥S\DESKTOP\EOT2000\KSTTRVLR . HDF
" Weather Data is for ¥HITEHORSE, YUKON TERRITORY
- Builder Code =RETROFIT Data Entry by:P. LOUDOX
| Client name: ¥ESTYARK, WRITEHORSE

Street address:  TRAVEL WING 1FLR ¥/CR¥L Retro

City: EYITERORSE Region: TUXOX TERRITORY
' Postal code: Telephone:

t4s GENERAL BOUSE CHARACTERISTICS +#3

Rouse type: Triplex
Sumber of storeys: Three s:oreys
¥all construction: Single stud wall

SOIL TYPE: Xormal Conductivity: dry sasd, loag, clay, low weter table

HOUSE THERVAL ¥4SS LEVEL: (4) Wood frame construction, 0.3 in. gyproc walls
and ceiling, wooden floor

Occupants ¢ 10 Adules  for 100.0 % of the time
10 Children for 100.0 % of the time

+43 ROUSE TEMPERATURES #3#

Heating Temperatures  Yain Floor = (9.8 F
Basegent =698 F
Craw] Space = 590 F
Calculated Crawl Space = 19.2°F
TEVP. Swing from 69.8 F = 6.3 °F

t1+ FOUXDATION CONSTRUCTION CRARACTERISTICS ##3

Foundation Construction Attachzent Sides Insulation Placerent

Closed Craw] Space xone On Grade

o AN 3
e 2 S AT AT IR T d
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Bot2060 Version 6.02

¢ Direction Seo Location

1 200214 Double {DG

. Component

tis RINDOW CHARACTERISTICS w33

s of  Type

Y

ay

134

[P
AITUDR

Gverdang Header

#  (Code Windows %idth Height  ®rlndh Height
[ Ft Ft Ft

South i Y1 4 RS 5000 4.5 RO 000

; 1 ¥l 1 16074 §.000  4.300 090 0od
Korth i ¥i 9 100214 £.0600 4,300 L0400 800

' 1 ¥l 6 200214 €400 4,300 L8400 .600

134 §INDON PARAVETER COUDES SCHEDULE ###
Code Descriprion
{ Glazings, Coatings, Fill, Spacer, Type, Frame |

}, Clear, 13 mo 4lr, losulating, Hinged, Vinyl

t+3 BUILDING PARANETERS ##¢

drea (F
Gross

12}
Net

R

Heat loss
¥ii.BTL

-4
”

He

Fage 1

SHGC

Nty

Annual
at Loss

Above Grade Components

- Ceiling
CCl
TOTAL:
¥ain ¥alls
¥t
TOTAL:
Doors

D! Location: ¥}

TOTAL:

{rawl Space Area

 Craw} space vall area
TOTAL:
 perimeter area (1 ¥ or

TOTAL:

Centre area

T0TAL:

9752.00
£2.00

$340.00 4
$340.00 4

42,00
2.00

3284.00
3284.00

3.3 Ft wide)
1449.G0
1449.00

§303.00
2303.00

00

.00

00
.00

.00
.00

30.
30.

[P

10.
10.

i
00

28.50
28.30

.00

.00

0D
.00

00
00

4
.00

113.268

48.8%0

4.878

12.680

1§.009

120.382

14.34

.62




Rot2800 Version 6.62 Nar 1/t 1341044 Page 3

RENDORS

- QOrientation Total R Heat Loss % innual
Location Ncaber Type AreatFt2}  ¥indow {Shutter’ Xil.BTE  Beat Loss
fCode)  mmmmmmm e
~ Sguth
vl g 200214 324.00 1.12
i 200214 232.00 1.12
TOT4L: $76.00 1 94,673 11.98
North
¥l 9 200214 324.00 1.12
K1 6 200214 216,00 .12
TOTAL: $40.00 .12 §8.736 11.23
Ventilation
Rouse Air Keat Loss % Annual
Volume Change ¥il . BTU  Heat Loss
1170241 Ft3 37 ACH 228,519 25.93
33 ATR LEAEAGE AXND VENTILATION #s%
Building Envelope Surface Area = 28118.0 Ful

STt o a L

e A i PR R A RO 7 e

Air Tightness Level is Energy tight { 1.3 ACH €30 Pa.j

Building Tnvelope is NOT Sheltered from the ®ind.

Estipated fgquivalent Leakage Area = 1318 in?
Norgalized Leakage Area L0082 in2/f02

Fstimated Airflow to cause a & Pa Pressure Difference = 201 cfm
Estimated Airflov to cause a 10 Pa Pressure Difference = 36 cfm
Estimated Airflow to cause a 1% Pa Pressure Difference = i1 cfm
ELA used to calculate Estimated Air{lows = 92,7 in2
F-326 VEXTILATION REQUIRENENTS:
Litchen,tiving, dining: 10 rocms € 10 ¢fz =100 ¢f®
Utility rooos: 10 rooms € 10 ¢fe =100 cfe
Bedrooms: toroogs € 20 cfe = 20 cfm
Bedrooms: 5 rooms € 10 cfa = S0 cfe
Bathrooes: 10 rocms € 10 cfe =100 cfm
Other habitable rooms: 16 rooms 2 10 cfe =100 cfe
Basement Rooms: 0 cfw




RorlG39 Versiom 6.G2 Kar 1/38 734044 Page ¢

1:¢ ERAAUST FLO® RATES [ cfg ) s+F

Continuous Tnterginient
~ Drver 4309
~ Litchen N N
© Al Bathrooms Ni 738
A other exhaygst devices N 0
- Veated ceatral vac. .0
~ largest Interzittent exhaust tother than Dryer) 0
Total contiruous exhaust flow A cfe
Exhaust Fan Power L0 watts
F-326 Required continuous ventilation rate = 497.9 ¢fw { .31 ACH)
Average Ventilation Supply Rate { Balanced ) = 500.0 cfm { .31 ACH)
Average Ventilation Exhaust Rate = 500.0 cfg { .31 ACH)
Ventilation Systea: Fans without Heatr Recovery
¥anufacturer: PORERFLL
Yodel Number: LSE 4 LOT
Yechanical Ventilator Fan Power = §00. Watis
Gross Air Leakage and Ventilation Energy lLoad = 246300 ¥il.RTl
Seasonal Beat Recovery Venmtilator Efficiency z 000§
Estimated Ventilation Electrical Load: Beating Hours = 17,788 WilRTE
Estigated Ventilation Electrical Load: Sen-Heating Hours = 146 ¥i11LBTT
Net Air Leakage and Ventilation Energy load = 737.423 ¥il. BT

vet SPACE HEATING SYSTEN ##¢

PRI¥ARY Beating Fuel 01l
Equipgent . Furnace/Boiler with flue vent damper
¥anufacturer :
¥odel
Qutput Capacity = 34110.0 BTC/hr {Insufficient capacity)
f Steady State Efficiency = §2.0 %
* Fan Kode : Auto Fan Power 1940, watis
3
£
£
;




Bo12000 VYersion £.02 Var /st

ver ARNCAL SPACE BEATING SUNKARY #34

. Design Heat Loss at -41.§ F z 111 BTC/hr/Fed STAGEY4L BTL/hr
~ Gross Space Heating Load 2750.623 ¥il.BTC
Sensible Daily Beat Gain Frog Occupanis = 2400 k¥h/day
Usable Internal Gains = 47.326 ¥i].BTC
[sable Internal Gains Fraction = 605
E Usable Solar Gains =147.223 M1l B7C
[sable Solar Gains Fraction = 18,6 %
VYentilation Equipeent Electrical Contribution = §E94 Wil.BT
E dugiliary Energy Required =365,473 ¥il.BT6
Space HBeating System Load =396.200 ¥31.87T¢0
! Furnace/Boiler Seasonal efficiency = 0.1 %
Furnace/Boiler Annual Energy Consumption =728.844 ¥il.BTC
I t43 DOVESTIC WATER REATING SVSTEM v3+

PRINARY ¥ater Beating Fuel
Fater Heating Equipment : Ko DEW systea installed

$11 [IGHTING AND APPLIANCES SUNKARY 343

Total Electrical Load 16.0 k¥h/day

Average Externsl Electrical load = .0 kWh/day
Total Anaual Energy Consumptiof = §540, k¥R
#5% [aAX QPERATION SCMYARY (kRh) 33
E Hours ERY/Exhaust Fans Space Heating Space Cooling
Heating 11301 4330.8 A
Neither 42.9 .0 .0
Cooling 0 0 N
Total 3236.0 4330.8 .0
: s+4 R-2000 BONE PROGRAY ENERGY CONSLYPTION SUMYMARY REPORT #+t
é Estimated Annual Space Heating Energy Comsumption = 768971, ¥J =213603.0 k¥h
ﬁ Ventilator Electrical Consumption: Heating Hours = (8767, ¥3 = I313.1 k¥
£ Esiimated Annual DE¥ Heating Enmergy Consugption = 0. ¥J = 0 k¥h

787738 M) =218816.1 k¥h
403946, ¥1 =112762.8 k¥b

ESTIMATED ARNGAL SPACE + DH¥ ENERGY COXSUEPTION
AXKUAL R-2000 SPACE + DEW ENERGY CONSUYPTION TARGET

113 \1]

W] = I840.0 k¥

Fstimated Annua) Base Electrical Emergy Consumptions 21024
154, ¥ = 42,9 kWh

Ventilator Electrical Consumption: Non Heating Hours:

LY
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Bet2G00 Fersion 6.02 Yar /1t 234144
£330 ESTIRATED ANNDAL FUEL CONSUMPTION SUEKARY 43
Fuel Space Space DE¥  sppliances

Beating Cooling Heating

(L.5. Gal}

i 827 ] 0 0
ectricity (k¥R 97 9

3
419 A 0 1882,

[ 22 2SR SRR RS RER S

Tota)

—
oy

Tnergy units: NIL.BTC = ¥illiom British Thermal Units (3413 BTU = | k¥h)

The calculated heat Josses and energy consusptions are only
estimates, based upon the data entered and assuaptions
vithin 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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CONCLUSIONS

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, pulling ceiling panels aside so warm 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 trom 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 1s 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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Boiler Room #1

Pump #24 Main Booster
Pump #25 Main Backup Booster
Pump #26 Main Booster;Domestic Hot Water, Air Handling Unit, Heat Exchanger
Pump #27 Auxiliary Booster; Domestic Hot Water & Air Handling Unit
Pump #28 Domestic Hot Water Recirc 201 - 301 - Kitchen
Pump #29 Pre Heat For Air Handling Unit/Glycol
Pump #30 Hot Deck For Air Handling Unit/Glycol
Pump #31 . Main Booster/Heating 201 - 301 Wing
Pump #32 Auxiliary Booster/Heating 201 - 301 Wing
Valve Room
Pump #13 Main Booster; Pre Heat Coil/Second Floor Air Unit/Glycol
Pump #14 Auxiliary Booster; Pre Heat/Second Floor Air Unit/Glycol
Pump #15 Auxiliary Booster; Hot Deck/Second Floor Air Unit& Heat Exchanger
Pump #16 Main Booster; Hot Deck/Second Floor Air Unit & Heat Exchanger
Pump #17 1st & 2nd Floor Heat/Southside Of 138 & 232 Wings
Pump #18 1 st & 2nd Floor Heat/Northside Of 138 & 232 Wings
Pump #19 Domestic Hot Water Heat Exchanger
Pump #20 3rd Floor Heat/North & South Of 332 Wing
Pump #21 Restaurant & Bar Heat
Pump #22 Domestic Hot Water Storage Tank Recirc
Pump #23 Domestic Hot Water Recirc/Entire North Wings 138, 232, 332, & Bar
Boiler Room # 2
Pump #1 2nd Floor Heat / 259 Wing North Side
Pump #2 2nd Floor Heat / 260 Wing South Side
Pump #3 1 st Floor / 165 Wing North Side
Pump #4 Heat Exchanger For Air Unit / 165, 259, 359 Wings
Pump #5 Out Of Service / Crawi Space Heater
Pump #6 Commerical Wing / 165 South Side, Gift Shop & Banquet Office
Pump #7 3rd Floor / North & South 359 Wing
Pump #8 Preheat/Air Handling Unit/Glycol/ Entir South Wings 165/259/359 Wings
Pump #9 Hot Deck/Air Handling Unit/Glycol/Entire South Wings 165/259/359 Wing
Pump #10 Domestic Hot Water Ricirc./Entire South Wings 165/259/359 Wings
Pump #11 Domestic Hot Water; Heat Exchange Boiler #2/Plus Storage Tank

Pump #12 Sprinkler Tree/City Recirc.










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 INSTRUCTION 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 parts as specified in the Burner Rating Table.

UNDERWRITERS' REQUIREMENTS: 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" SeMes Service Manual. This
booklet provides helpful service hints and also contains information concerning fuel units.

—s
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' Laboratories, 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" O.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 difference 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 ch1mney either
above or below the smoke pipe.

FILTER: Install a good filter (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 sgpport 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.
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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 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 disconnecting 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 wiil 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 chambher, 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 uged,
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
gelected. 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. 0i]l 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-
gtall 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 plant door. After you have obtzined 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 i® running twenty minutes or more in order to obtain the
proper f{ire 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 bérner operateg,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 inetruments when
adjusting a {I#¥ne. National Bureau of Standards Commercial Standard CS8-75-56 (for burners
with a 7.00 G. P. H. capacity or less) require a minimum of 8% CO3 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
{Or clean combustion while combustion chamber is hot. Adjust the draft regulator so that there
i5 . 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% CO,y is obtained with the
least smoke possible. When using instruments in setting a fire, do not lean towards getting a
greater percentage of COsy than a clean fire will give. It is more important to keep the ingide of
the heating plant clean than to obtain a higher COs.

Page 3

N




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 o0il 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:

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.

i. See if the draft conditions are right. Air leaks may kill the draft. Test chimney,
smoke pipe and heating unit for air leaks.

(DQ-OEJ'?J

-

.F-m

j- 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.
k. 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 "1" if burner is being fired under pressure in firebox)

m.  Be sure that there is sufficient air in heater room for proper combustion at all times.

n. Explain the operation of the burner to the owner--show where to oil--how to operate
controls and mais: cutout switch.

o. Hang Burner Operating Instructions in prominent place near installation.
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NOZZLE AND COMBUSTION CHAMBER DATA

FOR CONVERSION BURNER INSTALLATIONS

J Net Standing | Percent
Gallon wCombustion Chamber| Height B. T. U. per Hour Load Sq. Ft.| Piping & | Boiler Qutput | 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 i6" 22" 5.0" 700, 000 490, 000] 1360 2170 50.0 2030 3250| 14.460
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 39004 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 52221 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 65261 29.10
11.00 27" 36" 7.0'" |1540,000 { 1078, 000| 2992 4739 50.0 4478 7178 32.01
12.00 28" 3 7.5 {1680,000 | 1176,000| 3264 5229 50.0 4886 7830( 34.92
13.00 28" 38" 7.5'" 11820,000 { 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
200 36" 46" 10.0" 12800,000 | 1960, 000 | 5441 8716 50.0 8262 13118} 59.20 |

*x
combustion chamber.

The height of the air tube shown above is the distance between the bottom of the

air tube and the floor of the







MODEL 96A-B

MOTOR: 172 H.P., 115-230 volt/60 cycle, single
phase, 3450 R.P.M,, continuous duty, flange mounted,
with built-in manual overload protector.

TRANSEORMER: 115 volt/60 cycle primary voltage
with 10,000 volt secondary voltage, mid-point ground-
ed. (Stud mounted)

PUMP: Incorporated inatwo-stage fuelunit. Operates
at motor speed through flexible coupling connected to
motor.

BLOWER HOUSING: Designed with a true scroll and
accurately fabricated to insure proper alignment of
motor and fuel unic.

BLOWER TUBE: 6-1/8" 0.D. Standard usable and
overall tube lengths are shown on dimensional draw-
ings.

MOUNTINGS: Pedestal (adjustable from 8-5/16"" to
11-5/16"" from floor to center line of blower tube).
Welded flange available at additional charge foreither
model.

FINISH: Baked Synthetic Enamel.

SHIPPING WEIGHT: Approximately 85 lbs. (With
standard controls).

OIL VALVE: Installed in line between drawer as-

! sembly and fuel unit to improve starting and cut~off.

CONTROLS: Honeywell Controls standard. Other
controls available.

Listed by Underwriters’ Laboratories, Inc. for use
with number 1 and 2 fuel oil, commercial grade
CS12-48.

All specifications are subject tochange without notice.

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 fuelunit. Operates
at motor speed through flexible coupling connected to
motor.

BLOWER HOUSING: Designed with a true scroll and
accurately fabricated to insure proper alignment of
motor and fuel unit.

BLOWER TUBE: 7-1/8'" 0.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 tube). 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 1bs,

Listed by Underwriters’ Laboratories, Inc., for use
with number 1 and 2 fuel oil, commercial grade

C512-48,

All specifications are subject to change without notice,

Capacity Range 10.0 to 20.0 GPH

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% COo,
with all available air, the maximum firing rate may be reduced. In such cases, testing will be

necessary to determine the maximum firing rate.

Burner Model U/L Approved
Max, Firing
Rate (GPH)

¥

95 3.00to7.00

95A 3.001t0 7. 00

95A-300 3.00to 7.00

96 6. 00 to 12. 00

Burner Model , TU/L Approved
Max, Firing
Rate (GPH)
96A 5.00to 12. 00
96A~-B 11. 00 to 16. 00
970 10. 00 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.

capacity of the burner is reduced 20%.

When used with 25 or 50 cycle current, the
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.



MODEL 95A RATING CHART (WITH 6~5/16" DIA. X 3=1/4'' WIDE BLOWER WHEEL).

RATING

#2
#3
#h
#5
#8
#9
#10
#11

CHOKE
3-3/8"

None
*3-9/16"
*3-9/16"
#*3-9/16"'
*3-9/16"
*3-9/16"
*3-9/16"

SPINNER

3=1/2"
3-1/2"
3-1/2"
3=l/2"
3=1/2"
3-1/2"
3-1/24
3-1/2"

BANDS

Std,
Std.
Std.
Std.
std.
#1 Set.
Std.
Std

G.P.H.RANGE
L,00 - 5.00
5.00 -~ 7.00
3.00 - 7.00
3.00 - 7.50
4-50 - 7»50
2.50 - 5.50
L,00 - 5,50
5.00 - 7.00

NOZZLE DATA

ANGLE

45-90
L5-90
L5-90
45-90
L5-90
45-90
L5-.90
45-90

OO0 O0O0O0OO0OO0OO0
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0
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QUANTITY
REQUIRED
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With 6~3/16" Diameter x 3~1/4" Wide Blower Wheel

SPECIAL

* 3=9/16'" Choke is set 7/8'" from end of Air Tube,

MODEL 95A

BURNER

RN G BB T T T
RATING  CHART §
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RATINGS 10 & 11 HAVE NOZZLE ADAPTOR MOUNTED IN VERTICAL POSITION, SEE ILLUSTRATION
SHOWN IN DRAWER ASSEMBLY DRAWING,

Capacity Range

Spray
Rating Choke Spinner Bands Range Angle Type
] 3-3/8" 3-1/2" 1 Set | 3.00-4.00 45-90 S
6 *3-9/16" 2-15/16"  #1Set | 2.00-4.00 45-90 S
7 **3.9/16" 3-1/2" Std. 3.00-5.00 45-90 S

] [0 .
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*3-9/16" choke has an attached ring with 3" diameter bore. Standard setting.
**3-9/16" choke standard setting
#1 Band set consists of a 5/8" plain band and two SA9608 bands.
Rating #7 has a triple adaptor and three nozzles.




MODETL 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 8
3 None 3-1/2" Std. 5.00-7.00 45-90 8
4 *3.9/168" 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 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 9%. Al specifications
are subject to change without notice.

APPROXIMATE NOZZLE DELIVERY RATES - G.P.H.

LU T TR D O G T O e TR TR R TR T AT e T T T T T T AT R ERE BT T T S T
Fuel Pump
Pressure TOP LINE IS NOMINAL NOZZLE SIZE
PSI
100 1.5 2 2.5 3 3.5 4 4,5 5 5.5 8 6.5
120 1.6 2.1 2.6 3.2 3.7 4,2 4,7 5.3 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 5.8 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 8.7 7.4

Delivery rates are on basis of actual tests with pressure gauge inserted in pump gauge port.

NOTE:

SEE NEXT PAGE FOR 95A-300 SPECIAL BURNER RATING CHART
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95A-300

T e
= £
H g
£ SPECIAL BURNER RATING CHART £
S AR LT O

With 6-5/16" Diameter x 3-1/4" Wide Blower Wheel

Capacity Range

Spray
Rating Choke Spinner Bands Range Angle Type
1 3-3/8" 3-1/2" #1 Set 3.00-4.00 45-90 S
6 *3-9/16" 2-15/16" 11 Set 2.00-4.00 45-90 S

*3-9/16" choke has an attached ring with 3" diameter bore. Standard setting.
#1 Band set consists of a 5/8" plain band and two SA9608 bands.

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.1. 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%.
All specifications are subject to change without notice.

MODEL 96

RATING __CHART
No.|Crnoke |Disc [FiIRiING RATE|REQUIRED CONTROLS

| {5°Dia. |3k Dia]7.00-12.00] Grour7a4 8

- T e

MODEL 96A-B BURNER RATING CHART

Rating No. 5 No. 6
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"
O.D. x 1-13/16" 1. D,

#12416 - 3-1/2"
O.D. x1-13/16" L. D.

Range - G. P. H.

11.00 to 15.00

13. 00 to 16. 00

Page 10
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RATING CHART FOR MODELS 96A-1 & 96A-2

Model 96A-2
Model 96A-1

BURNER RATING CHART

.00 t0 7.00 G, P.H.
00 to 12,00 G. P. H.

Rating Number 1 2 3 4 5 6
Choke - Part No, 9065 11793 . 9065 10447 10465 10471
Diameter 51 4" Straight 5" 4-1/2" Straight 5" Straight 5-1/4" Straight
Stabilizer Ring None None None 10454 10454 10454
Part No. 3-3/4"1,D, 3-3/4"1,D, 3-3/4" 1, D,
X X X
4-1/4" 0,D, 4-1/4" O0.D, 4-1/4" O,D,
Turbulator 94717 None 9477 None None None
Part No,
Static Pressure 12016 12016 12016 12016 12016 12016
Disc - Part No. 3n 3n 3-11/16" 3" 3" 3"
Solid Solid Solid Solid Solid Solid
Range - G, P, H, 6.00-14,00 3,00-7,00 6,00-12,00 6,00-8,00 7.00-11.00 11,00-14,00
Nozzle Data
Spray Angle 60° - 90° 600- 90° 600 - 90° 60° - 900 60° - 900 60° - 90°
Type Solid Solid Solid Solid Solid Solid

All of the above capacities are based on operation at sea level with 115 volt/60 cycle current, catalytic oil and fu€l 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.




MODEL 970

BURNER RATING CHART

RATING NO. 1 NO. 2
CHOKE 6-1/4" Diameter 6-1/2" Diameter
STABILIZER RING 5-1/4" O.D. x 5-1/4
.D. - "0.D. x
(BEHIND CHOKE) 4-5/8" I.D. w/Legs 4-5/8" 1.D. w/Legs
TWELVE BLADE SPINNER M 4-1/4"0.D. x )y 4-1/47 0
. D. - "0O.D. x
TWO (2) REQUIRED 2-1/16" 1. D. 2-1/16" 1. D.
(1) 3-3/16" O.D. x (1) 3-3/16" O.D. x
1-13/16" 1. D. 1-13/16" 1.D.
STATIC PRESSURE O
DISC NONE NONE
RANGE - GALLONS PER HOUR | 10.00 to 15.00 15.00 to 20.00
i NOZZLES: TWO 700 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 RATEé SHOWN ON ALL OF THE PRECEDING RATING CHARTS ARE BASED
ON THE USE OF 60 CYCLE CURRENT AT SEA LEVEL. 1.B.R. FIRING RATES CAN BE

ESTABL | SHED ONLY BY LABORATORY TESTING. 25 AND 50 CYCLE CURRENT REDUCE
MAXIMUM CAPACITY BY 20%. MAXIMUM CAPACITY IS REDUCED BY 5% FOR EACHy 1000
FEET ELEVATION ABOVE SEA LEVEL. CATALYTIC FUEL OIL WAS USED IN TESTING

BURNERS TO ESTABLISH FIRING RATES SHOWN. THESE FIRING RATEE ARE FOR CON-
VERSION BURNRRS.

SPECJAL NOTE: WITH THE EXCEPTION OF MODEL 95A-300 BURNER ALL FUEL UNITS
ARE FACTORY SET AT 100 P.S.|.
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SERVICE POINTERS ON FLAME RETENTION FIRING,

SEE ILLUSTRATIONS BELOW:

FIG. 1 ’ CORRECT RETENTICN - FLAME SHOULD BURN
i OFF THE 12 BLADE SPINNER APPROXIMATELY
1/4" TO L/2".

-

FIG. 2 I FLAME IMPINGEMENT - TO CORRECT THIS PULL
THE DRAWER ASSEMHBLY BACE

FIG. 3 POOR RETENTION (FLAME BLOWING OFF SPINNER}
] TO CORRECT THIS MOVE THE DRAWER ASSEMBLY
FORWARD,

NCTE: THE CUT-AWAY VIEW OF THE DRAWER ASSEMBLY SHOWN [S FOA ILLUSTRATIVE FURPOSES ONLY.
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CLEANING IMPROVES A HOT WATER HEATING SYSTEM |
\,

s

One important phase in completing Hot Water Heating mstallatior‘@ 11 too often neglected
in the specifications. No provision has been made for cleaning the systex;:/lt 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 1s 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 burn with an almost

invisible bluish flame.

3. A pH or alkalinity te;t 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 oilsr, soldering
flux, rust pfeventatives 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 op‘erate 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 ekcept it gives specific readings. A color chart on the side of the small Hydrion despenser
glves the readings in pH, Hydrion paper is inexpenéive and obtainable from any chemical supply

house or through your local druggist.

A system that tesfs acld (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 @
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cure. The promiscuocus use of automatic air vents can defeat the function of the Airtrol system because
in a normal system the small quantities of air finding their way to the system and piping must be
returned to the expansion tank to maintain the balance between the air cushion and the water volume.
If system deterloration is permitted and leaks develop and water losses increase, it is possible
to cause serious damage to the boiler. Therefore, our main aim is to have a closed system that is
clean, neutral, and water tight.
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
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
50% in a few weeks time.
We propose that all hot water Systems‘ be cleaned on completion, making eveh> the finest
job better and helping to eliminate the few bothersome jobs that sometimes occur.
HOW TO CLEAN A HOT WATER HEATING SYSTEM
Cleaning a hot water system (either steel or copper piping) is neither dif.ﬁcult nor expensive.
The materials for cleaning are readily available. Trisodium phosphate, sodium carbonate, and sodium
hydroxide (lye) are the most common materials for cleaning. -They are avallable at all paint and hard-
ware stores. Their preference is in the order named and should be used in the following pro(portiéns,
.using a solution of only one type in the system: Trisodium phosphate, one pound for each fifty gallons
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.
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
and refilled with fresh water. Usually enough of the cleaner will adhere to the piping to give an
alkaline solution satisfactory for operation. A pH reading between 7 and 8 1s preferred, and a small
amount of cleaner can be added if necessary.
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
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

cleaning again.









Operating Instructions

o o

FUEL SPECIFICATIONS:

TO START BURNER
Do not start burner when combustion chamber is hot or when
oil vapor is present in furnace.
See that all valves in the oil lines are open.
With main cutout switch in oil burner electrical circuit {n
“QFF" position set thermostat at a point above room
temperature.
Set electric switch to “"ON'' position. If burner fails to start
instantly set master switch to “OFF" position and call service
man.
If burner starts to operate normally leave switch "ON'" and
RESET thermostat to temperature desired.

TO STOP BURNER
Set main cutout switch to "OFF"' position.
Set thermostat pointer as far below room temperature as
possgible.

IF BURNER FAILS TO OPERATE

Call your installer or service man.

The trouble may be due to:

Blown fuses in electrical circuit.

Thermostat may be set below room temperature.
Combustion control may require '"re-setting".
0il valve may be closed.

Oil supply may be too low.

TO STOP BURNER FOR THE SUMMER
The main cutout switch should be set to "OFF'" position.
All oil valves should be closed.
Burner should be covered to protect it from dust and
dampness.

TO START BURNER IN THE FALL
The heating plant should be checked and cleaned if necessary.
The strainer in the pump should be cleaned, and if a filter is
installed in the oil line, it should be cleaned and the filter
cartridge replaced.
The fan and the blower housing should be cleaned-of all
accumulated dust and lint.
The ignition points should be checked and the nozzle cleaned
and replaced.
Oil motor (see LUBRICATION]).
Start burner by following lnstructions under paragraph, "TO
START BURNER'".
It is 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 otl without having your burner re-adjusted.

1.

THIS BURNER (S LISTED BY THE UNDERWRITERS' LABORATORIES,

WHEN BURNER IS IN OPERATION
Check flame periodically, {if it becomes out of shape or
smoky, call your service man.
When cleaning furnace room or utility room, always stop th,
burner to reduce the amount of dust and lint drawn into the
burner.
Electric ignition system, and all controls should be checked
periodically for reliability of operation and adjusted if
necessary.

LUBRICATION

Only the motor requires lubrication.

Only a good grade of "medium" detergent-free automobile
engine ofl should be used.

Twice each year one teaspoon of oil should be poured slowly
into the oil cup.

TO CLEAN STRAINER
Oil valves between the tank and burner should be shut.
Strainer cover should be removed.
Strainer baskets should be taken out and washed in
kerogene.
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 CONTROLS
It consists of an automatic electrical relay operating in
conjunction with a thermostatic element responding to
changes in temperature in the flues or smoke pipe of the
heater. 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 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
agsembly 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 agait
be started until the control is '"Reset".

The burner mounted relay may be attached to the burner
housing or incorporated in a panel and is reset by moving
the "Reset" lever to the left and then releasing.

DO NOT EXPERIMENT WITH YOUR BURNER.

INC., FOR USE

H #1 AN UEL OIL, NATIONAL BUREAU OF STANDARDS, COMMERCIAL STANDARD CS-12-48. DO NOI
USE GASOLINE, CRANK-CASE OIL, OR ANY OIL CONTAINING GASOLINE. —
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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 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 disconnecting 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. Qil 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 plant 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 bdrner 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% COg with a smoke reading no
darker than No. 5 on the Bacharach scale; however, we recommend a smoke reading no darker
‘than 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% CO, is obtained with the
least smoke possible. When using instruments in setting a fire, do not lean towards getting a
greater percentage of COg than a clean fire will give. It is more important to keep the inside of
the heating plant clean than to obtain a higher COs.
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n. Nozzle (oil input) Variations: Several nozzles of different manufacture, angles and types
O% 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 gal{onage
per hour or angle of spray that is stamped on them. In addition, it has been f(_)und tha.t, 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
purner 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:

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.

i. See if the draft conditions are right. Air leaks may kill the draft. Test chimney,
smoke pipe and heating unit for air leaks.

paoop

—
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j. 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.

k. Be sure that there is at least . 02" draft over the fire.

1. Be sure there is no down draft or back draft.

(Disregard Items "k' and '"1" if burner is being fired under pressure in firebox)
m.  Be sure that there is sufficient air in heater room for proper combustion at all times.
n Explain the operation of the burner to the owner--show where to oil--how to operate
controls and main cutout switch.
0. Hang Burner Operating Instructions in prominent place near installation.
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| BRYAN CONTROL CIRCUIT
OIL FIRED BOILERS—ELECTRONIC COMBUSTION SAFETY CONTROLS — RA820F
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A
@energy solutions centre inc.

206 Lowe St., 1*! 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 E

8 pages attached
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210 STERLE ST WHITEHORSE Y71 Y1AZC4 KEY 0o REET D 1
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Westmark Whitehorse
: Water Consumption
far
1998 2000
Billing Datas Reading Consumption  Billed Amount
Dec-98 5769
Feb-Qp 7002 2400 2,505.15
Apr-29 7302 2930 3,170.88
Jun-89 8063 7610 8,537.21
Ang-39 B672 6090 6,832.01
QOct-99 9221 5480 6,158.81
Dec-99 3549 2280 3,679.64
27800 30,883.80
Feb-00 Q852 3030 3,339.18
Apr-00 287 4350 4,880.01
Jun-QD 885 5980 6,708.81
Aug-00 1758 §730 9,785.57
Qet-00 2129 3710 4.162.03
Dec-89 2479 3500 3,026.45
29300 32,869.95
Utility Rates
Jan 1,1999 to Mar 31,1999 - $4.75 per Thousand !mpenal Gallens ”;
Apr 1, 1999 to present - $5.10 per Thousand Imperial Gallans A f 7. l/ 7
Mater Code 5573895
Account Q1700 WESTMARK WHITEHORSE
Service Address 207 WOOD 8T
Meter Status A Aclive
Meter Group Code W Water
Metar Type M Metric
Number of dials 4
Muttiptiar 10
Install Date 06/08/96
Menufacturer Code ECA ECR SENSUS METER
Locaton Coda 04 DOWNTOWN
Size Code 4" 4" SENSUS ECR TUABO
Meter Class
Sarial 4 1506106
Past-lt™ brand fax transmittal memo 7571 [a orpages »
— L—O-’"*SF From RN
[ degimack Pty ef Winbdn
Dept, PROAG = DALY
. — LD BosaN
L& 2% e R RB Y
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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 & OTHER
PARTICIPATING HOTELIERS

AND,

YUKON TOURISM INDUSTRY PARTNERSHIP, REPRESENTED BY
TOURISM INDUSTRY ASSOCIATION OF THE YUKON AND YUKON
DEPARTMENT OF TOURISM

AND,

CANADIAN HOTEL ASSOCIATION

AND,

YUKON DEVELOPMENT CORPORATION AND ENERGY SOLUTIONS
CENTRE INC.

AND,

NATURAL RESOURCES CANADA

OTHERWISE KNOWN AS THE PARTIES
WHEREAS,
The hotel sector 1s a vital component of the mfrastructure 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 implementation of sustainable energy and

environmental practices, enhancing the Yukon’s international image as a unique visitor
destination;
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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 cormumercial and institutional sectors to lower costs and
created the Renewable Energy Deployment Initiative to support the use of renewsable 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

eligible to voluntarily participate as a charter member and any other hotel

owner/operator in the Yukon may participate by signing the memorandur 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 setrvices of the Energy Solutions Centre Ing. to its

members on an ongoing basis

E S -
¥
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Yukon Development Corporation and Natural Resources Canada, the partners supporting
Energy Solutions Centre Inc_, hereby agree,

ENERGY SOLUTIONS PARTNERSHIP UNDERTAKINGS

- 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 govemment
energy efficiency, renewable energy, and other community energy management

E 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 of the 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 itnplementing 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
arnended by the parties m writing.
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SIGNATORIES, DR AFT

MINISTER RESPONSIBLE OR PRESIDENT
YUKON DEVELOPMENT CORPORATION & ENERGY SOLUTIONS CENTRE
INC.

PRESIDENT
YUKON ZONE OF THE B.C. & YUKON HOTEL ASSOCIATION & ON BEHALF
OF OTHER PARTICIPATING HOTELIERS

PRESIDENT
TOURISM INDUSTRY ASSOCIATION OF YUKON

MINISTER
YUKON DEPARTMENT OF TOURISM

PRESIDENT
CANADJAN HOTEL ASSOCIATION

MINISTER
NATURAL RESOURCES CANADA
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U S. Warns

OF 50% Rtse

In Heat Costs

Prlce of Natural Gas | ,
Quadruples Over Year

By NEELA BANERIEE

Just as winter tightens an icy grip

uch of the United States, the federal

‘government warned ye:terday that con-
sumers can expect to pay about 50 percent

. more than a year ago to heat their homes
_with natural gas.

In its latest short-term energy ouunok.
the Energy Information Administration es-
timated that consumers who rely on natu-
ral gas would spend an extra $300 on aver-
age than last winter. Slightly more than
half of American homes are heated, witlg

| B#S, according to 1897 census figures.

But a quadrupling of the price of natural
gas over the last year will spread its ef-

- facts through the écenomy as a whole, a3

factories, 'electric utilities and retailers
join suburbanites in the scramble to pay
their mounting gas bills.

*This will be a hardship for many. fam.
ilies," satd Martin Cohen, executive direc-
tor of the Citizens Utlllties Board, a utility,
watchdog group in Tiinots, where reyiden-

" tial consumers are expected to spend $400

more this winter on natural gas. “That will
be 3400 less going into the ecoromy, inte
food, clothing and entertainment.”

ENERGY KINETICS

+++ PHIL LOUDON

With demand soaring {n a hot ecotiomy
and supplies tight, wholesale prices for
natural gas had nearly doubled by early

July to about $4.44 for a miilion British

thermal units, compared with $2.39 one
year earller. At that tme, experts predict-
edmntprieaswwldlavelonardedme
and that consumers might have to pay 15
pemt to 30 percent more for heat this

w .

Instead, the supply-domand imbalance
grew more sqvers, and tha price of natura)
gas continued tu climb. Prices jumped
sharply in the last week, as a cold snap

. rippled through the Northeast, Midwest
and Seuth, raising both demand for gas and |

concern that wellheads could freeze, fur-

" ther curtailing supplies. The price of natu-
- ral gas for January delivery was $8.49 per

miilion B.T.U.'s at the close of trading on
the New York Mercantile Exchange yes-
terday, an increase of $1.10, or 15 percent,

from the day before.
Althoughi Energy Information Admints-
tratioh analysts that prices will

" settle back from the spikes this week, they

nonetheless deckind to revise their earlier

estimates about how much it would cost to.

heat with natural gas this winter. The new
estimute projects that it will cost the aver-
age family about $834 {0 heat their home,
compared with about $540 \ast year, sald

" David Costello, an analyst with the agency,
* the statistical arm of the Energy Depart-

ment.

“This assumes that spot market prices
won't stay as high as they are,” Mr. Costal
lo said, “but it presumes that we have
something like normal temperstures,”
rather than the mild winters of the last two
years.

In 3ome big urban areas that rely heaVa

Continued on Page 15
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ENERGY KINETICS

++«+ PHIL LOUDON

U.S :'_Warns of 50% Rise in Heating Costs.'*

Centinued From First Bus Knea: *‘-'ﬂge

R o

ily m namrp.l .u for hntln;, hilla
are polsed 1o rige mors aauply ‘Ehnn
the average.
In the Chicago area,. mm TTHH
- than %9 pexcent of residewts heat
with gas, People’s Gas, - nmumt of
Pospla’s Ene predicts that ges
bills will rise Itl!lype.l'tez\t this winter.
Mz, Cohen's- estimate for Chicago
| realdents was ¢ven highes: -an B0
; percent increase. - -
L . In San Diego, wha:remmmerelen-
wric bills doubled or mare under a
! muchecriticized . deregulation pro-
gram, December. guy billa are ex-

| ntility executives safd; It .the Los
" Angeles aren, bills could nae o $80
. from $80 last year. .

"“Wa have given & gmnr. deat’ af

wamiux 10 peopie about the sima-
tion,"” said Steve Haum, chairman
! and chief executive of Sempra Eger-
/Y, the parent company of San Diege
Gag and Electric and Southern Call-
tornla Gas. Bt SIS Ut now
- seeing higher bills. 1 don't know If
".there will be the same revolt as we
had en elettricity prices. 1. think
there- will be outrage”’ ~ '
* In New York Clry, Keyapan and
Conscildated Edison expect to keep
price rises within the 23 percent 1o 3
PETteny ranpe. pmﬁctad earher iz
the year. ¥ ;.

But " the utimies mhry be hard
pressed 0 meet that pledge it the

winter - Wk fal} — turtng ou w be
caldar than exipacted. In the 24 hours -

1_ ending Wndnudqy motning, for in- .

pecied to double to &n average of 370,

COMMD

DITII!

WGH  LOW  fDEX T DATE WEEKS
26206 180.29 Gkimn Sche Ovora 25948 +7.50 + 3.08% +30.30%+302%
13355 B1.38 Eneigy © 18813 + 508 + 497 - +43.14 +4524
1R3.52 158,37 Apregdture 18082 ~ 028 =015  «1L0A +10.01
18D 10040 - Lagtock 16306 « 230 + 1.20 4+ 974 + B.89
42754 26281 Proc. Mata) 3940 + 464 + 120 - 130 4 043
178.04 1633 indus. Metal 18707 + 060 +'0.37 - 837 ~ 009
23345 207.64 CmudyPschBurfridges 23205 + 248 + 1.0 +13.12 naaa

stance, Keyspan customers used
mere than twice the emocwnt of nato-
el gas they had & year agn, hacause
iemperatures wers so much lower,

The rise in natural gas prices be-
gAn In Jate spring, and the fear now is
that it will ‘not abate soon Because
gas prices were jow aver the last two .
years, ail and gas companies Jacked
the capital 10 invest in new deffiing,
50 supplies gradually fell

At the same rime, the economiy —
and hence damand — was
briskly. Mamifarturers that use nat-
oral gss for their industrial
cesses demanded more. Electrie:

power pla.nts that kept the mmy
running nepdexd. more natural gas,
- too; nearly all the latest planty use
ges, which burny more clesnly than
othar fusis,

{Consumers who heat m:h elnc-
triclty genarated by gas-burmng
pianes penerally pay regulueé raies,
and 30 will not bear tha brunr of
rising gas prices,)

There 18 no shartage koming, but
Imventory has been slow o bull at
‘many factories and soma utilties
that rely on natural gas. Marke: ner-
vousness about those lower itnrgga
rateu has also fueled higher prices.

“"A lot of people foel&mtfwenwe

! pormal winter “te

Could move to record kow lenls ot
storage, and that could drive pricu
up,” Mr. Costello said. el

Many gas utllities appear to bave
hedged thelf coss by purchealng
newiral gas through Iong-tetm con-
tracts. But long stretchées of ‘ogld
weather could send them to the rpot
market for additlons] suppies. And

; that would be comly, At the New
Yark citygate = the pipeline's paint
of etitry nto the clty — bids eanged
from §15 ™ §30 par milllan BT
yesterday. Lo

The inexorabls fiee of nuunl h.s
pricee has ppurred  signibicantly
more in the United States
than last year, and that coukd ledd o
& decline {n pdcu——hutmﬂarrhe
' angther y=ur ar two.

"We will make e trangiton, hnpe-
Tully, Into n period of more supply,”
Mr. Costella sald, “but that |s pnot
Eoing w do much for uy this winter.”
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