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1.0 INTRODUCTION 

The Downtown Hotel (main building) in Dawson City was constructed in 1982. Supported on 
wood cribbing, the 'L' shaped wood frame building is two stories high. The hotel contains a lobby 
and reception area, administration area, meeting rooms. guest rooms, hotel laundry, a lounge, 
mechanical room and storage areas. The total floor area is 1,815 sq. metres . 

The "Annex· building was reviewed and found not to require an energy audit. The focus of this 
energy audit therefore concentrates, in its review, on only the main hotel building . 

The wood frame structure was built using construction methods typical of standards available in 
the early 1980's. The 2x6 exterior walls are not entirely filled with batt insulation, perhaps due to 
the expected seasonal use of the building when designed. The roof and lower floor is insulated 
with RSI 2.5 (R20) batt insulation. A crawlspace is located under a portion of the main floor, to 
allow for servicing of the plumbing system and to avoid potential freezing problems . 

The building is heated with five Hydrotherm oil-fired low-pressure boilers in conjunction with 
baseboard radiant convectors and unit heaters. Ventilation air is indirectly provided by individual 
guest room exhaust fans, a lounge exhaust fan, a kitchen exhaust hood and laundry dryers . 
There is no current provision for mechanical make-up air which results in negative interior air 
pressure. An oil-fired water heater provides domestic hot water. This unit is coupled with a 
storage tank equipped with an indirect heating coil from the boiler bank . 

The boilers system control consists of aquastats with high/low set points for each boiler. The 
aquastat control set points are manually set to stage and designate the boilers firing order in their 
preferred sequence . 
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2.0 HISTORICAL ENERGY USE 

The following tables outline the electricity, fuel oil and propane use at the building for a 
recent one-year period. 

Electricity Use: 

Meas. Billed Consump. 
Ave. Daily 

Date Days Demand Demand (kWh) 
Consump. Cost 

(kW) (kW) (kWhlday) 

00.12.13 28 24,000 857 $3695.79 

01 .01.11 29 13,320 459 $2226.50 

01.02.13 33 20,400 618 $3195.54 

01 .03.14 29 27,240 939 $4161 .72 

01.04.12 29 19,920 687 $3205.14 

01 .05.14 32 19,680 615 $3167.29 

01.06.14 31 24,000 774 $3748.60 

01 .07.16 32 25,560 799 $3962.11 

01 .08.15 30 25,560 852 $3962.11 

01.09.14 30 24,360 812 $3797.86 

01.10.15 31 21 ,120 681 $3324.07 

01 .11 .15 31 24,640 794 $3406.20 

Total 365 269,800 735 $41,852.93 
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Propane Use: 

Date 

01.01.15 

01.02.01 

01.02.22 

01 .03.13 

01.04.05 

01.04.24 

01.05.18 

01 .06.07 

01.06.22 

01.07.04 

01.07.20 

01 .07.31 

01.08.17 

01 .08.31 

01.09.14 

01 .09.28 

01.10.13 

01 .11 .01 

01.11.22 

01 .12.14 

02.01 .05 

02.01 .15 

Total 
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Consumption 
Cost (litres) 

Assumed full Market Average 

1244.7 $721.93 

1954.5 $1, 133.61 

1289.0 $747.62 

1438.6 $834.39 

1295.7 $751.51 

1190.1 $690.26 

1694.3 $982.69 

1369.4 $794.25 

1150.2 $667.12 

1591. 7 $923.19 

1193.6 $692.29 

1503.1 $871.80 

620.6 $359.95 

1955.0 $1,133.90 

1043.9 $605.46 

1040.0 $603.20 

1270.5 $736.89 

1250.2 $725.12 

1467.9 $851.38 

383.3 $222.31 

829.8 $481.28 

26776.1 $15,530.14 
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Fuel Oil Consumption 

Date Consumption Cost per 
From-To (Litres) fill-up 
00.08.07 3013 

00.09.11 4257 $2345.83 

00.10.06 2914 $1636.94 

00.11.29 6546 $3887.34 

01.01.05 7069 $4424.78 

01.02.13 6567 $4110.62 

01.03.14 5503 $3444.42 

01.04.26 3640 $2403.65 

01 .06.04 6379 $3924.69 

01.08.07 4621 $2635.90 

Total 47,496 $28,832.17 

The interior electricity consumption totals 239,322 kWh per year or 129.6 kWh per square 
metre per annum; exterior electricity consumption totals 30,478 kWh per annum. The 
most recent cost averages are $0.155 per kWh. 

The propane use of 26,776.1 litres per year is equivalent to 188,273 kWh or 102 kWh per 
square meter per annum. While the cost of propane fluctuates throughout the year, a cost 
per litre of $0.58 has been used for calculations in this report. This equates to an annual 
cost of $15,530.14. 

The fuel oil use of 47,496 litres per year is equivalent to 485,320 kWh or 262.9 kWh per 
square meter per annum. While the cost of fuel oil also fluctuates throughout the year, a 
cost per litre of $0.609 has been used for calculations in this report. This equates to an 
annual cost of $28,832.17. 

The total energy consumption at the building is consequently 912,915 kWh or 494.5 kWh 
per square metre per annum. Total annual heating cost is $86,215.24 or $47.50 per sq. 
meter of floor area. All heating unit prices are GST inclusive. 
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3.0 BREAKDOWN OF EXISTING ENERGY USE 

The table below indicates the breakdown of the existing total electricity, fuel oil, and propane use 
by component, based on computer simulation and industry standard formulae for the building 
heating requirements and industry standard formulae for domestic hot water use . 

Breakdown of Existing Enerov Use, By Component: 

Annual Energy Input: 

Electricity (Interior Usage) 239,322 kWh 

Electricity (Exterior Usage) 30,478 kWh 

Propane 188,273 kWh 

Fuel Oil 485,320 kWh 

Total 943,393 kWh 

Annual Energy Consumption: 

Roof 39,230.9 kWh 4.4% 
Main Floor Walls 87,640.8 kWh 9.7% 
Foundation/Floor 46,590.1 kWh 5.2% 
Windows 55,307.6 kWh 6.2% 
Doors 2,058 kWh 0.2% 
Infiltration 166,814 kWh 18.5% 
Domestic Hot Water 130,969 kWh 14.5% 
Summer Electrical Use 120,960 kWh 13.5% 
Exterior Electrical Use 30,478 kWh 3.4% 
Summer Propane Use 74,758 kWh 8.3% 
Chimney Losses 145,596 kWh 16.1% 

Total 900,402kWh 100°,A, 

Note: The calculated energy consumption is 95.4% of the actual use, which is an acceptable 
margin of inaccuracy. 
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4.0 ENERGY CONSERVATION MEASURES & CONCLUSIONS 

The energy conservation measures which follow are recommended for implementation at this 
building. The measures are presented in ascending order of simple payback period. It should be 
noted that each measure that is implemented would affect the economics of any subsequent 
measures. For example, if the heating system efficiency is upgraded, subsequent measures that 
are designed to save fuel oil will be diminished. If the lighting is upgraded, resulting in additional 
fuel oil consumption due to reduced internal heat gain from lights, then the effectiveness of 
measures designed to reduce heating energy consumption will improve. 

4.1 Architectural: 

Architectural options focus on the upgrade of the existing building envelope. These 
include the addition of insulation to the roof, replacement of windows and infiltration 
control measures. The insulation levels in this building though adequate in the walls are 
not up to current standards in roof areas. The most economic option is to increase the 
levels of insulation in the roof area. Another option that has been considered is the 
replacement of the existing windows with double glazed, low-e units. The insulation 
values plus the air leakage at the operating window were researched and compared to 
new double-glazed low-E units (typically the most cost-effective replacement unit). 

Option 1: Building Envelope Repairs 

Infiltration is the single largest energy loss component in this building. The building has 
no mechanical make-up air provisions in place other than uncontrolled infiltration. The 
infiltration will occur when the structure is depressurized with exhaust systems, when 
differential pressure resutts fonn prevailing winds and through stack effect when wann air 
rises and escapes from the second floor and is replaced with outdoor air at the lower 
floor. A review of the building shell indicates that there are many areas where infiltration 
can occur. However, should the shell be tightly sealed, the exhaust systems will be 
starved for air. It is recommended to provide make-up air systems for the building. One 
would be sized to match the kitchen exhaust hood airflow, and interlocked with this fan 
for simultaneous operation. Another system would be used to pressurize the hallways, 
eventually relieving through the dryer exhaust. The saving given below, while difficult to 
quantify, gives some idea of the magnitude of savings available through a general sealing 
program. The calculated saving is based on the current infiltration load, however takes 
into account the make-up air required 16 hrs/day. 

Estimated Cost: 
Calculated saving: 
Simple payback period: 

$1,500 
$1,000 (1650 litres of fuel oil) 
1.5 years 

Option 2: Upgrade Attic Insulation from RSI 3. 5 (R20) to RSI 7. 0 (R40) 

The insulation levels in this building, while adequate, are not up to current standards. 
While the cost of upgrading the exterior wall insulation is not justifiable from energy 
savings alone, adding more insulation to the attic areas is not cost prohibitive. The figures 
below are based on adding 150 mm of blown-in insulation. It is important to note that the 
second floor rooms may be cooler, and therefore more comfortable, during the summer 
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months as a result of the insulation work. The attic heat will have less effect on the rooms below . 

Estimated Cost: 
Calculated Saving: 
Simple Payback Period: 

$9,100 
$1,440 (2364 litres of fuel oil) 
6.3 years 

The following measures were investigated during the audit process. While the measures are not 
considered feasible due to the long payback periods, they are presented for information purposes 
only . 

Option 3: Upgrade Existing Windows 

The energy savings associated with replacing the windows with argon filled double-glazed low-e 
units was also researched. The cost for supplying and installing the new windows is 
approximately $36,000. There is a slight cost premium due to the requirements of heritage 
conformance. The annual fuel oil saving of 3,675 litres, or $2,220, would result in a simple 
payback period of 16 years . 

Estimated Cost: 
Calculated Saving: 
Simple Payback Period: 

Architectural Options List Summary: 

Estimated 
Measure Cost of 

Measure 

Building Envelope $1,500.00 
Repairs 

Upgrade Attic $9,100.00 
Insulation 

Replace Windows 

$36,000 
$2,220 (3,675 litres of fuel oil) 
16 years 

Calculated 
Fuel Savings Savings 

1,650 litres $1,000 

2,364 litres $1,440 

Simple 
Payback 
Period 

1.5 
years 

6.3 
years 

16 
with Double Glazed $36,000.00 3,675 litres $2,220 

years 
Low-e (or equal) 
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4.2 Mechanical Measures: 

Option 1: Mop Sink Faucet Leak 

The mop sink hot water faucet leaks at a rate of 0.8 litres per minute, which equates to 
$0.24/hr. for domestic hot water at 60C supply temperature. While this doesn't appear 
significant, if allowed to leak over a one--year period, the wasted hot water would 
consume $2102.40 worth of fuel oil. 

Estimated Cost: 
Calculated savings: 
Simple payback period: 

$50.00 
$2, 100 (3450 litres of fuel oil) 
9 days 

Option 2: Installation of thermostats at entrance unit heaters 

It is understood that the entrance unit heaters operate under manual control only. Staff 
has indicated that the current controls are a manual off/low/high switch. Hotel staff have 
indicated that the cabinet heaters are turned off when the doors are locked, turned on low 
when temperatures are approximately -20C or wanner, and turned on high when 
approximately -20C or colder outside. 

The installation of thennostats at the entrance areas, in conjunction with the present 
on/off switches, would provide the option of cycling the units as the space temperature 
requires heat and manually deenergizing when heating is not required. The 
thennostatically controlled heaters would save approximately 2.25 litres of fuel oil per 
hour of operation per unit heater based on 14.5 kW heater capacities. The saving below 
is based on reducing the operation of the two unit heaters by 20% of the winter daytime 
operating time. 

Estimated Cost: 
Calculated savings: 
Simple payback period: 

$500.00 ($250 each) 
$1,800 (2956 litres of fuel oil) 
100 days 

Option 3: Reconditioning or Replacement of Existing Boilers 

Efficiency tests on four of the five boilers indicated efficiency ranges from 65% to 86%, 
with an average of 74%. Seasonal efficiency would be approximately 5% lower due to 
cycling. In this report, an estimated seasonal efficiency of 70 percent was used. 

It is recommended to initiate general boiler cleaning and maintenance, repairs of items 
such as flue dampers, adjustment/replacement of burners, and controls replacement 
where necessary and settings for maximum efficiencies. An efficiency increase of 
approximately 10% would be expected with the boilers operating at their maximum 
efficiency. Given the age of the boilers, with proper care in reconditioning and 
preventative maintenance in the future, they are likely to provide another 10 years of 
operation. 

Estimated Cost: 
Calculated Saving: 
Simple Payback Period: 

8 Energy Upgrading Options 2002 
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These boilers could be replaced with new condensing oil fired boilers, resulting in a seasonal 
efficiency of approximately 80 percent or better. The new system would consist of a new modular 
high efficiency multi-boiler system with primary and back-up boiler designations plus a 
conventional primary/secondary loop using a heat exchanger. The current domestic hot water 
(DHW) is heated by an oil-fired heater. It is paralleled with a storage tank equipped with an 
indirect heating coil. It is recommended that this DHW piping system layout remain as it is. The 
advantages in the general re-piping of the Mechanical Room is the incorporation of a 
conventional primary/secondary loop offering a reduction of heat loss in the mechanical room 
boiler piping system. Presently all the hot water in the heating system passes through boilers not 
in operation, thus creating standby losses by dispersing heat before reaching its required 
destination. The existing piping arrangement is not a desired concept as it requires all boiler 
circulators to operate in order to provide the full flow rate necessary to supply hot water 
throughout the buildings heating system The cost of the renovation will depend on the number 
and size of the boilers and pumps installed, and can only be accurately determined following 
detailed design, however a class "E" estimate will be in the order of magnitude given below . 

Estimated Cost: 
Calculated Saving: 
Simple Payback Period: 

$50,000 
$2,049 (3,376 litres of fuel oil) 
24.5 years 

Option 4: Install Solar Domestic Hot Water Heating System 

The "RETScreen" computer energy modeling was used for analysis of solar collector heat 
recovery to contribute to the domestic hot water energy load. Three types of collectors were 
analyzed; Evaluated, Unglazed and Glazed. Included in the analysis was a 40% incentive grant 
towards all capital expenditures. 

Several modeling attempts were made including various combinations, types and numbers of 
solar panels, annual energy requirements and alterations of any variables key in the selection of 
a RETScreen modeling system that would provide economic viability with a quick payback period. 
The model offering the earliest payback period was the unglazed panel type (least expensive) 
with a total project equity of $61,483 for 25.15 MWh of energy. The simple payback period was 
23 years. This solar water heating project model thus proves non-feasible . 

Option 5: Solar Wall to Preheat Ventilation Air 

The Solar Wall uses air heated by solar energy from within a perforated panel cavity adjacent to a 
south wall. The air path is through the perforations, into the cavity, then into the intake duct to an 
air-handling unit. Heat is captured in the warm cavity, and generally distributed in the building 
through ductwork. Though this concept sounds simple or basic, the equity cost versus capital 
recovery makes it non-feasible. The capital cost for this project is $61,800 for 51 .4 MWh of 
energy with a simple payback period of 24 years . 
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4.3 Electrical Measures: 

Electrical energy consumption is comprised of: 
• lighting 
• kitchen equipment 
• general purpose outlets 

Because the loading of the general outlets is not a fixed load, this report will focus on the 
buildings lighting loads. 

The lighting load consists of approximately: 
• 20 T-bar fixtures 
• 26 four-foot surface mounted T12 fluorescent fixtures. 
• 238 incandescent lamps 

For purposes of calculation, it is assumed that: 
• hallway lamps are on 100% of the time 
• room lights are on 15 % of the time 

Option 1: Upgrade Incandescent Ughting 

The existing incandescent lamps should be replaced with more energy efficient compact 
fluorescent lamps. Compact fluorescent lamps consume less energy and output 
approximately the same level of light, when the correct replacement is used. Care should 
be given in choosing replacement lamps for existing incandescent fixtures. Common 
sense is required of the installer to determine which lamps to replace and which to leave. 
For example, rooms having pot lights which are rarely used, would not be good 
candidates. Currently compact fluorescent lamps are not readily available with dimmable 
ballasts. Therefore re-lamping should not be done on any fixture controlled by a dimmer 
switch . As dimmable fluorescent lamps become more readily available future 
replacement for such fixtures may become a viable option. 
The cost and saving below assumes the replacement of all 238 lamps, with average 
savings of 70 percent. The number of lamps actually installed will affect the capital cost 
but not the payback period. It should also be noted that compact fluorescent lamps have 
a longer lamp life then incandescent lamps, savings due to the longer lamp life was not 
taken into consideration for this report. We have used an installation cost of $15 per 
lamp. A lower installation cost will significantly reduce the payback period . 

Estimated Cost: 
Calculated Saving: 
Simple Payback Period: 

$8,806 
$2,900 
3.04 years 

Option 2: Upgrade Existing T12 Fixtures 

The hotel currently uses 34W T12 fluorescent fixtures, each 34 W lamp consumes 
approximately 40W due to its' ballast. New T8 lamps with electronic ballasts consume 
approximately 30W each (SOW per 2 lamp fixture). It is recommended to replace all 
existing T12 fluorescent fixtures with new electronic ballast T8 surface mounted or 
recessed fixtures as applicable. 
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Estimated Cost: 
Calculated Saving: 
Simple Payback Period: 

$5,686 
$623 
9.13 years 
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Option 3: Install Occupancy Sensors in Washrooms for Lighting Control 

It was observed that the lights in the main floor washrooms were on 24 hours a day. The 
installation of multi-technology occupancy sensors would prevent the lights from being on 
unnecessarily. It is therefore recommended to install occupancy sensors to control the lighting in 
the 2 main floor washrooms . 

Estimated Cost: 
Calculated Saving: 
Simple Payback Period: 

$920 
$265 
3.48 years 

Option 4: Upgrade Existing Exit Signs 

The existing exit lights in the hotel have two incandescent bulbs each, it is recommended to 
replace the existing incandescent lamps with LED lamps. LED lamps consume approximately 
90% less energy, have a longer life and will give off a more even light output then the current 
incandescent lamps. It is important to choose a lamp designed to retrofit the existing fixtures . 

Estimated Cost: 
Calculated Saving: 
Simple Payback Period: 

$396 
$344 
1.24 years 
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5. 0 APPENDICES 

APPENDIX A: Photo Documentation 



• • • • • • • • • • • • • • • • • • • • • • • e 
t 

• 
It 

• 
t 

• , 
• 
~ 

• 
• 

Downtown Hotel Energy + Building Systems Audi 

Typical T-12 recessed 
ftXture to be replaced with 
T-8 efficient fixture . 

:~Ji r 
.~~ .... I 

;. ., . 

Photograph One 
Typical Service Corridor T-12 Fluorescent to be replaced with T-8 lamps and electronic ballasts . 

Typical T-12 soriace mounted 
frxture to be replaced with 
T-8 efficient fixture, 

1 
t 

\ 
\ 

Photograph Two 
Kitchen area T-12 fluorescent fixture to be replaced with TB electronic ballast fluorescent fixtures . 
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Photograph Three 
Ground floor meeting Room light fixture upgrades 

Photograph Four 
Kitchen area surface mounted T-12 fluorescent fixture in need of replacement 
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Photograph Five 
Restaurant - view of existing well mounted incandescenl fixture lo be replaced with 11w compact fluorescent 

Photograph Six 
Licensed lounge area - view of existing wall mounted incandescent fixture to be replaced with 11w compact fluorescent 
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Photograph Seven 
view of exterior metal door at closer 

Photograph Eight 
View of exterior metal door at sill 
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Photograph Nine 
Roof attic - Insufficient levels of glass fibre bstt insulation . 

Photograph Ten 
View of attic access hatcll 



• • • • • • • • • • • • • • • • • • • • • • • t 
~ 

• 
~ 

• 
> 

• 

Riverview Hotel Energy+ Building Systems Audit 

/ 
. 

I ' I 

~ / ~ 

Photograph Eleven 
Hot water losses due to leaking tap at janitor mop sink 
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APPENDIX B: Archftectural Building Elevations - Glazing & Wall Areas 
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RETScreen~ Energy Model - Solar Air Heating Project 

Pro1ect name 
Proiect 1oca11on 
Nearest location for weather data 
Annual solar radiation (li lled surface) 
Annual average temperature 
Annual average wind speed 

Heating apphcat1on type 
Base Case Heating System 

Hea(lng fuel type 
Heating system seasonal efficiency 

Building 
Budding type 
Maximum delivered air temperature 
RSI -value of building wall 

Airflow Requirements 
Design airflow rate 

Operatmg days per week 
Operating hours per day 

Solar Collector 

Design ob1ec11ve 
Collector colour 

Solar absorptivity 
Suggested solar collector area 

Solar collector area 
Pt?rcent shading durrng season of use 
SAH fan flow rate 
Average air temperature rise 
ncremental fan power 

Incremental fan energy 

Specific yield 

Collector efficiency 
Solar availability while operating 
Renewable energy collected 

Burldrng heal Joss recaptured 
Renewable energy delivered 

·.rersoc.n 2u00 

MWh/m' 
oc 

mis 

% 

oc 
m2 -°CM 

m,/h 
dlw 
h/d 

m2 

m' 
% 

ml/him' 
oc 

Wlm1 

kWh/m' 
% 
% 

MWh 
MWh 
MWh 

GJ 

Dawson City . Yukon 
Dawson Crty 

1.10 
-10. 7 
2.9 

Diesel (#2 oil) 
70% 

Commercial 

20.0 
2.1 

5.097 
7.0 
16.0 

High temperature rise 
Black 

0.95 
71 
61 
0% 
84 
7.7 

37.0 

69% 
100% 
46.2 
5.2 

51.4 
185.1 

© Mm1~1er of Nalu<al Resources Canada 1997 · 2000 

Downtown Holel Energy Audit 

Comoiete SR ~oeet 

0% to 350°10 

10 0 10 60 0 
0 1 lO 10 0 

50 to 1.000.000 
1 0 to 7 0 

5 Oto 24 o 

S~e P,0011cr Odtabdse 

02010 0 99 

0% to 50°10 

_ _ o-'-o '.n_7_0 ___ _ 
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RETScreent!> Solar Resource - Solar Air Heating Project 

Laotuoe of proiect 1oca11on 
Slope ol solar collector 
Azimuth of solar collector 

ON 

0 

See Weamec_ Da1a•;,, s ~; 

•90 0 to 90 0 I 

0 0 to 90 0 
o.o to 1so o 

~-----------------------'----------'--------------···-- -
Monthly tnpu&s 

Month 
January 

Februar>' 

I 

March 
Apr1 

May 

June 

l 

July 

Aug us 
September 

October 
November 
December 

Fraction 
of month 

used 

(0 - 1) 

1.00 
1.00 
1.00 
1.00 
1 00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1 00 

Solar radiation (horizontal) 

SolM rad1ahon (tilled surface) 
Average temperature 

Average wind speed 

·/er$10r. 2000 

Monthly average 
daily radiation on 

horizonta l 

surface 
(l<Wh/m'/d) 

0.1 2 
0.84 
2.50 
4.29 
4.79 
5.51 
4. 71 
3.48 
2.16 
1.10 
0.22 

0.05 

MWh/m~ 

MWh/m' 
oc 
mis 

Monthly 
average 

temperature 

(oC ) 
-28.3 
-25.9 
-21 6 
-12.0 
-4 0 
8.8 

14 1 
10.0 
-0.9 

-16.4 

-24.3 
-27.8 

Annual 

0 91 
1.10 

· 10 7 

2 9 

() M1n1ster of Na1u1al Resources Canaaa 1997 • 2000 

Downtown Hotel Energy Aud1I 

I 

Monthly 
average 

wind 
speed 
(mis) 

3.2 
3.0 
28 
2.7 
2.6 
2.9 
2.7 
28 
2.7 
2.8 
3. 1 

3.2 

Season of use 
0 91 
1. 10 

-10 7 

29 

Monthly average 
daily radia11on in 

plane of solar 
collector 

(l<Whlm'ld) 
0 79 

5 48 

5 46 
-1 26 
3 3S 
3 0 1 
2 77 
2 76 
3 30 
1 t 7 

0 59 

Re11,ro n f ,.,,1:.;._, 

~.!..5.I.13..tl 
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RETScreen" Cosl Analysis· Solar Air Heati"g Projecl 

~,pr, l)f pro1ec1 I Si andard I .----------, 
Currency: S 1 

Rotative : . ·•: 
tnitiatCosas(Ctedits) Unit Quantity Unit Cot.t Amount Cost& Qu.antllY Rtna0 UnbCott .· . 

'.'" f:.!-JSJOJJ!y •. Sl.:Jcy 
::rr;~c Cos1 s 

-----s~~-c-·--10_1_a_,_.._ ____ --'------=---...i.....;=---------~"""~=-=~~~~~~~=, =1=··.~--~ 
c I s 

s 
:,._; LO:JJ: l' Ck ... '\! 

Otr\er 

SuO-fo!al 

Suo-101ar 

~~..::!.1.JJL!i::~W :....~ Eo·upmeru 
::.~'~' :011c-c1or rnal~roal-> 
=.:. ... ~p.., ,i;::r.~ .n;;1a.:.:i: ~r. 

·: .) ;~ ,,~ ·na:~r:al cr~c 1 

· .. ::o._:c:,ns 1.aoour .;12c::.r 
'~rc1~·1E-r11a1 ·1ansponat1c.n 

SuD-lvlill 

~.l-:1.'..;;.c: :i!...Ea....c.PmeN 
F .ln~ dl"lt.: duc11n9 n'a1erials 

Fe!;\, one cruc11n9 l~t:>ou1 
~a:' CJr\l! ~uCl n'c.1'1 cr&c:J11 
0 ·3"' 3•C c: •. ~1 labour cr~cSll 

:·r~r, . .:n1a1 "' ansponat1on 

Co::,1 ,, 

Co$r 

r'I+' t)l 

: .. , .. e>' 

(-",J ·(., 

m' -& ~ 
PIOflCI 0 
Cu::.t 0 

l/S 1 J 16 

L;,, 1-I16 

L.':> 'l 416 

L/$ -1J16 

pro1e~.r I 0 

Is ;S 

i 

I s 5 000 ! s 
s 

-$----~ 
~ 

I s :5 ~ T-- ----·-·-
<-:------1 

~ ' ~ 
s 3.000 1 $ 
$ -

i 

iS 

s 
$ 'i. 
$ s 
~ s 

5 000 
s.ooo a :« 

14,9<4S . . ·~. -- -

Cos1 I $ )0.00C s I )v.l.!00 
_____ _____ _,_ _ ___ J......... _____ _,__;_ __ _;_:_;__;e..:.._."===========---- .. ---- -···------·- -··-- ·· -· ' 

s Sub-101ci1 30,000 '"18 5''• 
:J~~!,E'~ 

.: .. ::•-cac 
!(j'.", "I~ 

: v-·,,,9c1"lt:.•c:-> 
Sub· l !:>IJI 

.. 
'• 

p-h 
•: ,. t 15% I ~ 2 

1_0•:, _ _12 

4-1 9-l '.i s (, y ~ 2 

60 J s 120 
~-------1-=----J_,.9-g=-,:-=-l '.i S I ':i~~ 

=s=== __ ..:...c..J."°'1 i.,.asr=·~;.~-:~; -· · · · --
-s 61,801 ::K :;· , 

-----··- --.. _.. . ............... ..,. ...,._.,!. _ •• ___ ··-··-··-,. .,._ . .... .... -.---~.,. ••• , •• 

Re1atlve Unit Coat ·. 
AMllAICOllt,fCredit~• Ul'lit Quantity UnUCost Amount Costa Q~Ranee ' . .,., 

Pr•:o~L"r1', 1 .. -i,,2> lf'l:)urdt\C:e 

-~~~.I 'oOOJI 

T ·a ... c1 ana a.:.c<.:'"·1rno<Jat1on 
~.)~rie r 
C .:· 1~r ,,·,gi: nc1e s 

.'.'.:id~Wl.Y 
Annucll Costs· Tota l 

Suc-101al 

DIOJel.I 

p•o1ec1 

p-lrip 

I Cos t 
'!ft, 

~Wh 

1 

.t 

1 

0 
0%~ 

13.181 

,.\.I '•l'' 

s ~ 

$ 60 s 
s s 
$ s 
s Jd.9-15 s 

~ 
~I s---0.-1-s 1-o~! i 

$ 

f •1.,1:, ,,: ho,.,,,,,, .c,. ~J ,,._',. *';'! 

2-lO 

240 
2.0M 

2 309 
89 t' . 

we o·L 
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RE T Screcn'' Financ ial Summar y - So lar A ir Healing Pr o jec t 

IiJjITD I =!jffij'J ' -., . 

Proien n~me 
P ro1ect 10 (:0 11on 

Re:newaoie ener~y dt!ltverel1 

Heat•nq fuel d•spiaceo 

Financial Parameters 

Avoided cost of hea11ng ene rgy 

Reta il prK:e of e lec1nc1ty 

Energy cost escalat•on ra te 
lnflai.on 

D iscount ra1e 

Pro-ect hie 

1 ':..IL:JIT"J'fllfJJWl;"'fl'lr.T. 

Initi al Costs 
F easibihty study 0.0% 
Development 00% 
Engineering 8 1% 
RE equipment 24.2% 
Balance of equipment 48.5% 
Miscellaneous 19-2% 

Initial Co sts - Total 100 .0% 

lncen1ives/Grants 

Period ic Costs (Credits) 
dampers & motors 

End of project life -

abld3t11f 
Pre-tax IRR and ROI 
Aher-tax IRR and RO I 
Simple Payback 
Year- lo·posi11ve cash flow 

Net Present Value - NPV 
Annual L ife Cycle Savings 
Pro fi1ab1lity lndell' - ~I 

\.: ef !.•or1 /('l(\[: 

Downlown Ho1e1 E 1ec1oc11y 1eQt11r e-c M Wh 

Dawson C•ly . Yuhon 

MVVn 5 1 4 GHG anri 1 ·.,,~ 1s s11ee1 :1sed? yestno 

Diesel (112 011 ) 

$/l I 0.601 I Debt rat io % 

Income ta>;. analysis? yes/no 

$/kWh 0.157 

% 3 0% 

% 2.0% 
% 0.0% 
r 25 

Annual Costs and Debt 
$ O&M $ 
$ F ueVElectncity $ 
$ 5.000 
$ 14.945 Annual Costs - Total s 
$ 30.000 
$ 11.856 Annual Savings or Income 

s 61,801 Heating energy savings/income $ 

$ I 17.978 

Annual Sav ings - Total s 

$ 1.000 Scnedule yr II 15 
$ 
$ 
$ 

% 3.4% 
'Yo 3.4% 
yr 23.8 Pro1ect eQu•ly $ 
yr 18.1 
$ 25.206 
~ 1.008 

0 41 
·- -----

l\~''"'..1e r ~1 1·,;uu• a1 Rt-~ovrc.e~ C anacta l ~J'.•7 . .t(li_:(I 

Dow n1o w 11 H ol!)I f".: 11er9y P..11d11 

in 

No 

00% 

No 

240 
2.069 

2,309 

4,152 

4,152 

61 _8{)1 

Year 

# 

0 

4 

5 
6 
7 

8 
9 
10 
11 

12 

13 
14 

15 

16 
17 
18 

19 
20 
21 
22 
23 
24 

25 

P re-t ax After -ta x C umulative 

s s s 
------·--· -- · ·- ·-·--··-

{43 82J) (4J 823) (43821 ) 

1 901 1 !){)I (41 9211 

1.960 t 960 139 963) 

2.021 2 021 {37 942) 

2.084 2084 (35857) 

2.1SO 2. 150 (33.707 ) 

2.217 2_217 (3 1_49 1) 

2.286 2.286 (29.205) 

2.357 2_357 (26.848) 

2.431 2.431 (24 .~ 17) 

2.507 2_507 {21.910) 

2.585 2.585 (19.326) 

2.665 2.665 ( 16.660) 

2.748 2.748 (13 9 12) 

2.834 2.834 (11.078) 

1.576 1.576 (9.502) 

3.013 3.013 (6.489) 

3.107 3. 107 (3 383) 

3.203 3 .203 (180) 

3.303 3.303 3.123 

3.405 3.405 6.528 

3.511 3.511 10.039 

3.620 3.620 13.659 

3_732 3.732 17.39 1 

3.848 3.848 21 .239 

3.967 3.967 25.206 

---------------·----~----~ 

NRC a n!(_ f DH\ 
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RETSc reen° Financial Summary - So lar Air Heating Project 

Year-to-positive cash flow 18. 1 yr 

30.000 

20.000 

10.000 

~ 

,,, 0 
~ ~ 1 2 3 4 5 6 E ... 
r. ,,, .. 
(.) 

( 10 000) ., 
2: 
10 
:; 
E 
" (.) 

(20 000) 

(30 000) 

(40 000) 

7 

SAH Project Cumulative Cash Flows 
Downtown Hotel, Dawson City, Yukon 

IRR and RO I 3.4% 

8 9 10 11 12 13 14 15 16 

(50 000) ~~~~~~~~~~~~~~~~~~~~~- --~--~· 

Years 

'' t''~·On :·1.' Ut ; •· ! 1~1 ,n,<;. 1 e : 0 1 N .,)1~1 ~ ;i1 Re~.Ol.' '( ~·- ( a1l<oO;t l <~~.i: .:. 1)fll~ 

: ( ' ·, -, II: "~ \." : . 1 ~ • 11. ' t ( I '' · I r i .' ,' • t I f: : I 

Net Present Va lue S 25,206 

19 20 21 22 23 24 

"lR( ,4i. ·r. r ~1q 1 
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~ASA Surface meteorology and Solar Energy: RETScreen Data - Availab le Tables Pagl..· I u r I 

NASA Surface meteorology and Solar Energy 
Data Set 

RETScreen Data 

Latitude 64.17 I Longitude 139.5 was chosen . 

RETScreen Model(s) chosen: 
Solar Air Heating 

1-. •+"-N•ff""••I'~---------------------....·....--, .... ' • "~,_,"'.~' ' .:»', 

Average Daily Radiation on Horizontal Surface (kWh/m 2/day) 

0 

Average Temperature ( C) 

Average Wind Speed (mis) 

Lat 64.17 
IEJIFeb l!Mar!IA pr l[May!ElEJIAugll Sep !!Oct llNovl!Dec ll~~~~~~~c Lon 139.5 

j 10 Year Average i[3JJ~l 2. 7 sl l2.69 ll 2 . 63 / 1 2.93112.n ![2.1s [ l 2 . 6s l l2.79ll 3 .o8 l~I 2.87 I 
!El Nino Year (J 98 7) fj3.281012.72 f j2.54 fl2 . 60 l !3 .00 l012 .4s/j2.ss/ l 2.s0 /~l 3 291~82] 
\La Nina Year (I 988)jl3.22ll2.971!2.7Sll2.9 J ll2 .46 l[ 2 .SO ! l2 . 68l~l2.4~12.98l !3 . 00 f0[ 2.85 I 

It 1s recommended that users of these wind data view the Methodology Section of thi s web sill.'. The usl..'I 
may wish to correct for bias as wel l as loca l effects within the grid region. 

http /ieosweb. larc. nasa .gov/cgi-bin/sse/re tscreen.cgi ?step ==2& I at=64. I 7 & Ion= I 39 .S &num ==. .. 02-U2 -U5 
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~ETScreen® Energy Model · Solar Water Heating Project 

Pro1ect locatron 
Nearest location for weather data 
Annual solar radiation (lilted surface) 
Annual average temperature 
Annual average wu1d speed 

Desired load temperature 

Hor water use 

Number of months analysed 
Energy demand for months analysed 

Applrcat1on type 
Base Case Water Heating System 

Heating fuel lype 

Heating system seasonal efficiency 

Solar Collector 
Collector type 

Sotar water heating collector manufacturer 

Solar water ~eating collector model 
Area per collecror 

r · {tau alpha) coefficient 

Wind correction for Fr (tau alpha ) 
f < UL coeff1c1en1 

W1ild correct10l1 for Fr UL 

Suggested number of collectors 
Number of collectors 
Total collecror area 

Storage 

Rafio of storage capacity to coll area 

S1orage capacity 

Balance of System 
Heat exchanger/antifreeze protection 

Suggested pipe diameter 
Pipe diameter 
Pumptng power per collector area 

P1p1ng and solar tank losses 
Losses due to snow and/or dirt 
rlorz dist rrorn mec room to collector 

if of floors from mech room to collector 

Pumping energy (etectncity) 

Speci fic yield 

Sys1em effioency 

Solar fraction for months analysed 

Renewable energy d<::;;vered 

MWh/rn1 

·c 
mis 
·c 
Lid 

month 
MWh 

Dowtown Hotel 
Dawson City, Yukon 

Dawson City 

1. 13 
-10. 7 
29 
60 

8.400 
4.0 

70.54 

Service hot water (with storage) 

Diesel (#2 oil) 
% 70% 

s/m 
(W/m 2)1°C 
(Jlm')l°C 

Um2 

l 

yes/no 

mm 
mm 

W/m1 

% 
% 
m 
. 

kWhlm1 

% 
% 

MWh 

GJ 

Unglazed 

Fafco 

SunSaver-1 
2 .94 

0.88 
0 029 
9.96 
4 56 
61 

80 
235.2 

37.5 
8.820 

No 

NIA 
25 
2 

3% 
5% 
27 

2 

107 
21 % 
36% 

2515 
90 54 

© Minister o! Natural Resources Canada 1997 • 2000 

Downtown Hotel Energy Audit 

C.oawlete S.R&HL c sbee1 

60% 10 300% 

See Techmcal Note 1 

See Product Database 

1.00 to 5 00 

O 50 to O 90 
0.030 to O 050 
10 00 to 15 00 

3.00 to 15 00 

37.5 to 100 o 

8 to 2 
8 to 25 or PVC 30 to 38 

5 or PVC 30 to 38 
3 lo 22. or 0 
1% to 10% 

2% to 10°10 

5 to 20 
o to 20 ___ _,, 

CO(])o/ete Cost Analk'St!> sbePt ! 

NRCar.ICE CR;. 
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P.ETScreen® Solar Resource and Heating Load Calculation ·Solar Water Heatin g Project 

J..~ fl•. "' • t r.I~ ••-•II J ,.,. 1 ·••rtr. 1\r.11 • 

I 
f 
; 

I 

i 

Nearest 1oca11on for weather data 
La11tuoe or pro1ect loca tion 
S1cpe ol solar co11ec1or 
A21mu111 ol solar collector 

Frac tion of 

Month 
January 

Feoruary 

I 
March 

Apn 
May 
June 

July 
I Augus 

September 
Oc tober 

Novemoer 
December 

month 
used 

(0. 1) 

0 00 
0 00 
0 00 
0 00 
000 
1 00 
1 00 
1.00 
1 00 
0 00 
0 00 
000 

Sotdr rad1a11on \h011zontal) 

So1ar rad1a11o n (l•lteo sur1ace) 
A-1erage temperature 

L . Average wind speed 

Appucat1on 1ype 
Sy stem conl1gura11on 

8u1ld1ng or load lype 

Numoer of untls 
Rate c l occupancy 
Es11m ho t water use tat ,,50 •q 
Hot water use 
Desiree water temperatu1e 
Day~ per weex system is used 

Co1c water temper aiure 

Minimum 

Ma~1mum 

Month !i. SWH in use 
Ener aemand for months analysed 

•N . . 

Monthly average 
daily radiation 
on hori2ontal 

surface 
(kWhlm 1/o) 

0.12 
0 84 
250 
4 29 
4 79 
5.51 
4.71 
3.48 
2.16 
1 10 
0.22 
0 05 

MWhim ' 

MWh/m' 

·c 
mis 

Room 
% 

Ud 
Ud 
·c 
d 

I 
I 
I 

, .. ", .. ' 
Dawson City 

64 2 
25.0 
0.0 

Monthly 
average 

temperature 

(
0 c1 

-28.3 
-25 9 
-21 6 

·12.0 
.4 0 
88 
14 .1 

10.0 
·0.9 
·16.4 

·24 3 
-27 8 

A nn ual 

091 
l 13 

-1 0 7 

2 9 

W1\h storage 
Ho1e11Mo1e1 

35 
100% 
2.355 
8,400 

60 
7 

I- ... 
Auto 

"C 
·c 

month 
MWh 

GJ 

I 0 
1 0 
4 0 

70 54 
253.94 

Monthly 
average 
relat ive 

humidity 

(%) 
65 0 
730 
84 0 
87.0 
85 0 
67.0 

55.0 
56 0 
71 0 
88 0 
80 0 
69 0 

Season of Use 
0 48 
0 52 
80 
2 8 

) owntown Hotel Energy Audtt 

·r·~ : : ~r · 1 • ; -

See Weat11~r 04t ;t:,diJ: I 

Monthly 
average 

w ind speed 

(mis) 

3.2 
3 0 
28 
2 7 
2 6 
2.9 
2.7 
2.8 
27 
28 

····-
31 
3.2 

.. , 
I 

-~C 0 r::; ~ ; : . 
' • r . ...._ ~, 
..,; ... . ..,, .. - - j 

o •J ~o ~ ~I) i_: 

Monthly av er age . 
daily radiation 1 

in p lane o f ' 
solar coll ector 

(kWhirn'/d ) 
r , , _, -.. 
2C:? 
-I l t-
5 39 
5 11 
S sr; 
-I 7~ 

3 8-1 
-:: ( .-:. 

2 1':) 

on 

- ---- --.) 

so tc •oo 

1 1) 1;;. 1 ·:, I~• 

::. . ' to 15 :, 
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ClETScreen· Cos• Analysis· Solar Waler Heating Pro1ec1 

~ tPt> 0 1 P'O!ecc L Stal'ldaro j -·-··-·· --- -·- -
:G~t ·e~~t~:··.~>..._ >.Jt;, · ~ 

Relative Quantl~ Unit C• · 
.,iii» Cost5 (Creditsl Unit Quantity Unit Cost Am6unt Costs Ranae Aaoge · 

'.: e.J.~ •. 5.tu.O; 

_o_· ,_·-~-·~~~~~~~~~~~_C_o_s_•~~~~~D~~~Ll_S~~~~~-·~L=s~~~~~~~~~~~-- ··-----·- ·-- · --· 
Svb·total $ 

:·.c.::t..t...~~.!l~I 
!_~_r_n_~-'~~~~~~~~~-.~1~-=C~o~s_i __ _._~~~o~~---"r<~s·_-_--~~--~---~-.i.=.s 

~:~~'.; 
Gtr.c-r 

Svb ·COl;JI 

Sub·to\al 

~~".U. 3 D·f ;: ;'\c rg·; .lPJ:..l...E..culJ:Hne.al 

:...:,.;,1' ~011ec 1cH 

S::.~· ~1')1a ~r· :ar. ~ 

:~. & · o.:·~ p ~11·9 P'Jler.ctls 

: . .. :: ... a :u·-~ " ... '"'V':> 
...... :.~ : '=' .: r.jt">i'j f::'" 

· ·;i··soor: .. 1.or 

Suo-tolal 

=-~~.o1 .. ~~:,·5t.e.c n 
2.<1llet:tor sup'-'un s.uucture 
;..h,, TC<r"9 <l "d ( Onl•OI 

:: . .: .. c : ~..:,' ··-·!.:.l:1::i t1on 

-::~ 01 ao~ 1r. s1a1la l.c r 

~'-" jf'1 cC .:•C.'r'l' i:on1 1n ~,t \i lldhoo 

• ':Jf\SOC.t~a ttCJ°I 

'..'~:att-QJ.I~ 
rg 1n11"1g 

._ .Jr .ti .. lge: 1._1t:'.:> 
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Sub· total 

Sub· total 

Cost 

Cost 
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Cost 
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19 
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235 2 
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10% 
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J 000 
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3600 
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RETScreen•· Financial Summary · Solar Water Healing Project 

Proiec1 name OoWlown Holel [IP.c~ncity •eQurred MWh 02 
Prc..11ec, lncat1on 03wson C ity. Yukon _J 
Renew:mle energy oei,verec MWh 25 15 GHG analys's sheet used? yes.1no No 

1 Heat"'9 fuel d1sp1aced D·ese1 (#2 0;1) 

inanc:lal Paramele1'5 

Avoided cost o f heatir1Q energy 

R etail price o f electricity 

E.nergy cost escalation rate 

Inflation 

Discount rate 

Pro'ect life 

Project Costs and Savings 

Initial Costs 

Feasibility study 
Development 
Engineering 
RE equ1pmenl 

Balance of system 

M;scenaneous 

Initial Cos I< ·Total 

I nc;:ent1veslGran1s 

Periodic Costs (Credits) 

Valves and fitMgs 

00<-1'1 
00% 

6 5% 
38.2% 
45 5% 

9.8% 

100 0% 

Pool tiea1 p <JmP compressor 

End ol pro1ec1 life· 

1;1sf. 1114n1 tn!D:ili1' 

Pre· tax IRR and ROI 
Al1er·ta1 IRR and RO! 

S1mp~ Payb ack 

Year-tc.-pos1~Ne c~s.r- 1 fin'""' 

Ne1 Dresem V.alL1E r..J P\/ 

~ Anr:ual t 11e Cvcit:> Sa ... n1.iys 

l_ o ,011tah1ll1) ;noe~ .... !:»~- ---- ·-_ 
', ; • I ';,• ( \ · 1 ( ~ 1; I I • 

$/L 

$/kWh 

%. 
% 
% 

r 

s 

$ 

s 
$ 

$ 

$ 

s 

('iG 

(,%, 

~·( 

yr 

$ 
~. 

L 0601 I 

0 157 

3.0% 
20% 
0.0% 

25 

4 .000 
23.497 

27.960 
6.026 

61,483 

I 20.5e3 I 

250 

3 5c.,~ 
3 Sl"'fu 

23 5 
! I 6 

245Jt.9 
998 

0 ~ I 

Debt ratio 

Income tax analysis? 

Annual Costs and Debt 

O&M 
FueVE.leclncity 

Annual Costs • Total 

Annual Savings or lnco~ 
Heating energy savings/income 

Annual Savings - Total 

Sc>iedule yr ti 10.20 

P rnJe<:1 equity 

% 

yes/no C 

$ 
s 

$ 

$ 

· ~...,.rw· .. !~ ,,,1\ r.J.\h: l"'I He~•'~ ·' •"'\ ~ ,): .f.C) .1 : "'.• . . \ •: -' • 

r 111w 11! : •1.,-v·1 t1:·1t·! ! r1, · t.)'. A _,; j<I 

0.0% 

No 

264 
30 

294 

2 031 

2.031 

6 1.4il1 

2 

3 
4 

5 
6 
7 

8 
9 
10 ,, 
12 

13 
14 

15 

16 
, 7 

18 

19 
20 
2 t 

22 

23 
24 

25 

l., _ _ 

(40 900) 
1.792 

1,848 
1.907 
1.967 
2 028 
2.092 
2.15e 
2.226 

2.296 
2.063 
2.442 

2.518 
2.597 

2.679 
2.762 
2.849 
2.938 
3.030 
3.124 
2.851 

3.323 
3.426 

3.533 
3.643 
3J57 

After-ta• Cumulative 

s s ! 
,(40 .900) -·-- (40 900) 

1.792 (39 108) 
1.848 
1.907 
1.967 
2.028 

2.092 
2. t58 
2.226 

2.296 
2.063 
2.442 
2,518 

2.597 

2.679 
2.762 

2.849 
2.938 
3,030 

3.1 24 
2.851 
3.323 
3.426 
3,533 

3.643 
3.757 

:37 .259) I 
(35.353) 
(33.386] 
(31 358) 

(29.266): 
(27.1oe1 j 
(24.882) 
{22.586) ' 
{20.524) 
(18.082) 
{15563) 
(t2.966) 

( 10.287) 
(7.525) 
(4 676) 
(1 .738) 
t.292 

4 .416 

7.267 

10.589 
14.016 
11.549 

21192 
24.9'>9 

'~·~·t .,or :" I f :l,I 
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RE TScreen'' Financial Summary · Solar Water Heating Project 

30,000 

20.000 

10.000 

;;-

"' 0 
~ 
2. 
u. 
J:: 

"' "' u 

"' (1 0 .000) .~ 

~ 
:J 
E 
:J 
u 

(20 000) 

130 000) 

(40 000) 

(50 000) 

'.' e~5 ro1 1 :10t' O 

Year-to-positive c ash flow 17.6 yr 

!) 1 2 $ 6 

-·---- --- - -· 

SWH Project Cumulative Cash Flows 

Dowtown Hotel, Dawson City, Yukon 

IRR and ROI 3.5% 

8 9 10 11 12 13 14 1$ 16 

Years 

•· 1,1.r.,!".IE:-1 (J f N a1 u r J ! Re~, ('l..i rc E- !> Canao<:l 1 ~91 , 1!1(Jt) 

! 11 •w r!l1 •v,.r' HO!t •1 f lll 'l tl\' •\I :<l il 

Net Present Value S 24,949 

19 20 21 22 23 24 

N RC d!i·(f ! 0r~ 1 
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RETScreen<!' Energy Model - Solar Water Heating Project 

Pro1ec1 locdl•On 
Nea1es1 1occi1oon for weather data 

Annual solar rad1a11on (lilied surface) 

Annual average temperature 
Annua1 average wind speed 

Desired load 1ernperature 

Hol v1< aler use 

"Jumber of months analysed 

Energy dernand for monlhs analysed 

Oowtown Hotel 
Dawson City, Yukon 

Dawson City 
MWh/m1 1.13 

·c -10 7 
m/s 2.9 
·c 60 
Ud 8,400 

month 7 5 
MWh 130 93 

! -

C.omolete SR&Ht C sneer 

Syetem Characteristics Estimate Note&IRango 
Apphca11on type 

Base Case Water Heating System 
Heating fuel type 

Heahng system seasonal efficiency 

Solar Collector 
Collector lype 

Sorar wa1er ~eating collec1or manufacturer 

Solar water heating colleclor model 
Area per collector 

Fr (tau alpha l coeffic ient 

F< UL coefficient 

S J9s2s1ec' number ot colleoors 

l\Jumber of collectors 
Tora1 co11ec1or area 

Storage 
Ra110 :;' s1orcige capa~.;1y lo coll area 

Storage capa(,,1ty 

Balance of System 

Heat e .(changer/an11freeze protection 

Heat exchanger effectrveness 

Suggested pipe diameter 

er co11ec1or area 

Pipe diameter 

Pumping power p 

P1p1ng and solar ta 

Losses due to sno 

rl1JtZ Oisl trom m 

::s of floors fron~ r.-e 

Specific yield 

Srstern e fficiency 

nk losses 

wand/or din 

ech room to collector 
ch room to collector 

Solar fractron for months analysed 

Rer.ewable ener1Jy delivered 

•. •:': .. .::.- t '.:f.J . 

Service hot water (with storage) 

Diesel (#2 oil) 

% 70% 

m2 

(Wlm')/°C 

m' 

Lim' 
L 

yes/no 

% 
mt"" 

mm 
W/m 2 

% 
% 
m 
. 

kWh/m1 

% 
% 

MWh 

GJ 

Glazed 

Thermo Dynamics 
G32 
3.00 
0.74 
5.25 
62 

c= .. ~ ... =:J 
207 0 

37 .5 
7.763 

Yes 

85% 

NIA 
25 
4 

10% 
8% 
27 
2 

249 
30% 

39% 

S"l.64 
·ss.9 

© M1r11s1e< of Nalu<al Resources Canaela 1997 • 2000 

Downtown Hotel Energy Audit 

60% to 300°:c 

~. Tecnmca1 Note J 

See PrQd!JCI Qa1aaasE-

1 00 to 5.00 
0 50 to 0 90 
35010 6 00 

37.5 to 100 o 

50% lo 85% 
8 10 25 or PVC 30 to 38 

8 to 25 or PVC 30 IO 38 

3 to 22. or 0 
1% to 10% 
2% to 10°;~ 

s to 20 
0 10 20 

; 

' 
: 

; 
i 

I 

i 

CQ!lll'<lete Cost Anal ys is sQee!( 
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RETScreen® Solar Resource and Heating Load Calculation • Solar Water Heating Project 

Sito Latitude and Collector 01ien1at1on Estimate Ho~ 
i'lea1est 1oca11on 01 weather data Dawson City ~ . .il!.!.:d1£ls::.!.~,;j~~ 
1_a11tuoe 01pro1ec11ocar1on •N 64.2 ·9C ·:t tc. :;;; ': 
S•O!>C 01 solar colleclor ' 25 0 c v (tj <)!:· .:. 

Av m u th of sotar collector . 00 OC ;c~800 

I: zt!NM~ftiF 
I 
1·,..,oce ~ Ce11s .n 9rey ~re not oseo lor ene<gy c.a1culatt0ns 1 Rev1s11rn1$1abte ro checL. ma1 ~u fe-Qv1re<;11nou<s a,e fjlfect ii vou cnange s v~1em •vp~ O' so1a1 co11e<:1ot :·to'° o· I 
I P•'.:.C• :\Pf'- er •"'-ethO<J fOI Cdlcu•ar.nq cokJ watet t~mperature1 ! 

Month 
January 

Fecruafy 

I 
March 

Apt1 

May 
June 

t 

July 

Augus 
Sep1emner 

October 
November 
December 

Fraction of 
month 

used 

(0 • 1) 

0.25 
0 60 
0 30 
0 30 
0.85 
1.00 
1 00 
1 00 
1 00 
oso 
0 40 
025 

Sota1 radiation (horizontal) 
Solar rad1a11on {tilted suriace) 

Average temperature 

Average wind speed 

Sys1ern conl1gura11on 
8u1lo1ng or 1oad 1ype 

Number or units 
Rate or occupancy 
Es11rn noc water use (al "60 ·ci 
Hot water use 
Desired water temperalure 
Days oer wee!\ $yslem 1s used 

Co10 wa1er 1ernciera1ure 
~i11rnmum 

Maximum 
'.'0ntl'ls SWH 1n use 

Ener o emand tor months analysed 

Monthly average 
daily radiation 
on hori2ontal 

surface 
{kWh/m'/d) 

0.12 
0.84 
2.50 
4.29 
4.79 
5.51 
4.71 
3.48 
2.16 
l.10 
0.22 
005 

MWh/m' 
MWti/m> 

·c 
mis 

Room 
% 

Lid 
Ud 
·c 
d 

·c 
·c 

month 
MWn 

GJ 

Monthly 
average 

temperature 

·28.3 
·25 9 
·21 6 
·12 0 
.4 0 

8.8 
, 4 1 

10.0 
·O 9 
·16 4 
·24 3 
-27 8 

Annual 
0 91 
l 13 

· 10 7 
29 

Service hOt water 

Wuh storage 
Holel!Motel 

35 
100% 
2.355 
8 .400 

60 
7 

Auto 
, 0 

I 0 
7.5 

130 93 
471 36 

' 

Monthly 
average 
relative 

humidity 
(%) 

65 0 
7J 0 
84.0 

8 7.0 
85 0 
67 0 
55 0 
56 0 ... 
71 0 
88 0 
80 0 
69 0 

Season of Use 
0 71 
0 82 
-J 9 

28 

Oownlown Ho1er Energy Aud1I 

Monthly 
average 

wind speed 

(mis) 

32 . .. 
30 
28 
2 7 

26 
29 
2 7 

2 8 
2 1 

28 
3 1 

32 

Mon1hty average : 

daily rad iation ! 
in plane of 

solar coltectof 
{kWh/m'ld) 

IJ .; 2 
2 o;: 
-1 16 

') 11 

·) ~(; 

-1 7·~ 

;. 6.: 
2 1'! 

,, 6-1 
,_, ~·a 

51) !O I j(, 

. •.:, .. 

1 () IC· 1( [. 

; v 10 1::: "·' 
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RETScreen"' Financial Summary - Solar Water Heating Project 

. , -'~l,T .. :.F. 

Project name 
Project IOCation 
Re.-able energy delivered 

Heating fuel displaced 

Financial Parameters 

Avoided cost of heating energy 

Retail price of electricity 

Energy cost escalation rate 
lnl\alion 
Discount rate 
Proiecl life 

Initial Costs 
Feasibility study 
Development 
Engineering 
RE equipment 
Balance of system 
Miscellaneous 

Initial Costs ·Total 

Incentives/Grants 

Periodic Costs (Credits} 
Valves and fittings 

0.0% 
0.0% 
2.9% 

53.2% 
34 .5% 

9.4% 
100.0% 

Pool heat pump compressor 

End of proiect life -

Pre-lax IRR and ROI 
After-tax IRR and ROI 
Simple Payback 
Year-to-positive cash flow 
Net Present Value - NPV 
Annual Lile Cycle Savings 
Profitability Index - Pl 

v ersl{)O 2000 

Dowtown Hotet Electricity required MWh 
Dawson City, Yukon 

MWh 51 .64 GHG anatysiS sheet used? yes/no 

SIL 

$/kWh 

% 
% 
% 
yr 

$ 
$ 
$ 
$ 
$ 
$ 

$ 

$ 

$ 
$ 
$ 
$ 

% 
% 
yr 
yr 
$ 
$ 

I 

I 

Diesel (#2 oil} 

0.001 I 

0.157 

3.0% 
2.0% 
0.0% 

25 

4,000 
74,582 

48.397 
13,178 

140,156 

49,192 I 

Debt ratio 

Income tax analysis? 

Annual Costs and Debt 
O&M 
F ueVElectliclty 

Annual Costs - Total 

Annual Savings or Income 
Heating energy savingsf1ncome 

Annual Savings - Total 

% I 

yes/no r 

$ 
$ 

$ 

$ 

$ 

250 Schedule yr # 10,20 

3.3% 
3.3% 
24 .3 Project equity $ 

18.1 
50.224 

2.009 
0.36 

i;) Minis1er of Na1ural R.e s,oorc.es Canada 1997 • 2000 

Downlown Ho1e1 Ene1gy Audi! 

1.0 

No 

0.0% 

No 

264 
162 

426 

4.169 

4,169 

140,156 

Year 

# 
0 
1 
2 
3 
4 

5 
6 
7 

8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

20 
21 

22 
23 
24 
25 

Pr..Cax 

s 
(90,964) 

3,858 

3.9n 
4,099 
4 ,225 
4,354 
4.488 
4,625 
4,767 
4,913 
4,759 
5,219 
5.379 
5,543 
5,713 
5,888 
6,068 
6,254 
6,445 
6,642 
6,474 

7,055 
7.270 
7,493 

7.722 
7,957 

After.UX Cumulative 

s s 
(90,964) (90,964) 

3,858 (87,106) 
3.9n (83,129) 
4,099 (79,030) 

4.225 (74,806} 

4,354 (70,452) 
4,488 (65,964} 
4,625 (61 .339} 
4,767 (56,571) 
4,913 (51,658) 
4,759 (46.899) 
5,219 (41,680) 
5,379 (36,301) 

5.543 (30,758) 
5,713 (25,045) 

5,888 (19,157) 

6,068 (13,088) 
6,254 (6,834) 
6,445 (389) 
6,642 6,253 
6,474 12,727 

7,055 19,782 
7,270 27,053 
7,493 34.545 
1.rn 42.267 
7,957 50,224 

NRCan/C EDRl 
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RETScreen"' Financial Summary - Solar Water Heating Project 

Year-to-positive cash flow 18.1 yr 

60.000 

40.000 

20.000 

~ .. 0 
~ 
0 ~ 1 2 3 4 5 6 U: 
.c .. ., 
u ., 

(20.000) .? 
;;; 
:; 
E 
:::J 
u 

(40.000) 

(60.000) 

(80.000) 

( 100.000) 

Version 2000 

7 

SWH Project Cumulative Cash Flows 
Dowtown Hotel, Dawson City, Yukon 

IRR and ROI 3.3"!. 

8 9 10 11 12 13 14 15 16 

Years 

© M1rus1er ol Na1ural Resources Canaoa 1997. 2000 

Dow111own Hc11 el E norgy Audi! 

Net Presen1 Value S 50,224 

20 21 22 23 24 

NRCanlCE-ORL 



• 
I 

• • • • • • • • • • • • • • • • I 

• • • t 

' • t 
I 
I 
t 
t 
t 
t 
t 
t 

• 

NASA Surface meteorology and Solar energy: Kc\l screen uata - A va11ao1e l ao1es 
I 

ragt: 1 u 1 1 

' \ 

NASA Surface meteorology and Solar Energy 
Data Set 

RETScreen Data 

Latitude 64.17 I Longitude 139.5 was chosen . 

RETScreen Model(s) chosen: 
Solar Water Heating 

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

Average Daily Radiation on Horizontal Surface (kWh/m2/day) 

----------------------------·-·~'-·· ·· · --·· 
0 

Average Temperature ( C) 

Lat 64. l 7 
EJIFeb llMar llApr llMay llJun IEJIAugllSep llOct llNov llDec l l ~~~~aa~e Lon 139.5 

/10 Year Average ll-28.3ll-25.9jj-21.6 I J-12.0J /-3.98ll8.82J~l9.96I J-o.87ll-t 6.41/-24.311-27.sl/ -1 o.7 I 
IE! Nino Year(! 987)i!-29.9IJ-27 .0IJ-22.2J~J-5.96l0/ l 5.0ll l 0.71!-2.24J8!Jl-23.9jJ-32. 71J - I 1.8 ) 

JLa Nina Year ( 1988)11-29. I JJ-26.3JJ-2 I .3jEC2jj-3. l 9IJ 10.3IQ:2J J7.48l~ J-14.4j J-22.0jJ-24 .2 i l -9.64 I 
---------------------------·~-... ~ ....... . 

Average Relative Humidity (%) 

Lat 64.17 GB8888BBBB8B Annual 
Lon 139.5 Average 

J 10 Year AverageJ~~~~~@2J~~~[!!J~~J 73 I 
-------------------------~_, __ ., _. , .. 

Average Wind Speed (mis) 

Lat 64.17 
[Jan llFeb llMar llApr llMayl[Jun IEJIAugllSep llOct llNovl lDec I ~~~~:~e Lon 139.5 

/10 Year Average 1~~J2.78l12.69J[2.631J2.93l/2.73 J /2.78ll2.65112.79l/3.081~1 2.87 I 

/El Nino Year (i 987)ll3.28l0J2.72JJ2.54JJ2.60JJ3.00J0 J2.45 ll2.85IJ2.59JJ3. l 9l/3.29IJ 2.8 ! I 
/La Nina Year ( J 988))!3.22IJ 2.97JJ2.75ll2.91IJ2.46 IJ2. 50JJ2.68l/3. l4l/2.49 11 2.98IJ3.00l01 2.85 I 

~ It is recommended that users of these wind data view the Methodology Section of this web site. The user 
~ may wish to correct for bias as well as local effects within the grid region. 

~ 

• 
~ 
~ htrp://eosweb.larc.nasa.gov/cgi-bin/sse/retscreen.cgi?step=2&lat=64.17&Jon== 139. 5&num=. .. 02-01-28 
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RETScreen® Energy Model - Solar Water Heating Project 

Pro1ec1 name 
Pro1ect loca 11on 
Nearest loca11on for weather data 

Annual solar radiation (tilted surface) 
Annual average temperature 

Annual average wind speed 

Deslfed load temperature 

Hot wale r use 

Number of months analysed 
Energy demand for months analysed 

MWh/m1 

·c 
mis 
·c 
Lid 

month 

MWh 

Dawson City, Yukon 

Dawson Cay 

1.13 

-10.7 
2.9 
60 

8,400 
4.0 

70.54 

Complete SR&.t::il C sheet 

System Characteristics Estimate Notes/Range 
Appl1ca11on type 

Base Case Water Heating System 
Heating fuel type 

Heating syslem seasonal efficiency 
Solar Collector 

Collector type 

Solar water heating collector manufacturer 
Solar water heating collector model 

Area per coflector 
Fr l lau alpha ) coefficient 

Fr UL coefficient 

Suggested number of collectors 
Number of collectors 

To ta l collector area 

Storage 
Ratio ol storage capacity to coll. area 

Storage capacity 

Balance of System 

Heat exchanger/antifreeze protection 

Suggested pipe diameter 
Pipe diameter 

Pumping power per collector area 

P1p 1ng and solar lank losses 
Losses due to snow and/or dirt 
''orz_ dist from mech_ room to co llector 

R ol noors from mech. room to collector 

Pumping energy (electricity) 

Specific y ield 

System efficiency 

Solar fraction for months analysed 

Renewable energy delivered 

Seivice hot water (with storage) 

- Diesel (#2 oil) 
% 70% 

. Glazed 

Thermo Dynamics 
G32 

m2 3.00 

- 0.74 
(W/m1 )/°C 5.25 

54 

I 50 I 
m' 150.0 

Lim' I 37 5 I 
l 5,625 

yes/no I No I 
mm NIA 

mm 25 
W!m: 3 

% 3% 
% 5% 
m 27 

- 2 

MWh 0.37 
kWhlm1 216 

% 42% 

% 46% 

MWh 32.33 
GJ 116.38 

© M1"1s1er of Na1u1al Resources Ca"ad~ 1997 · 2000 

Downtown Hotel Energy Audit 

60% 10 3 00% 

Se.e [e.c.b.au~ al Note 1 

Dataoase SJre em.due! 

1.00 to 
0.50 to 

3 .50 to 

5 00 
0 .90 

6 00 

37.5 IO 1 00 0 

8 to 25 o r PV 

8 lo 25 or PV 
3 to 22. 

C 30 lo 38 
C 30 lo 38 
or 0 

1% to 1 0% 

2% 10 1 0% 
5 to 2 0 
0 lo 2 0 ___ ___, 

Comofete Cost AaaLvs1s sheet 

NRC.:111. CEDRL 
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RETScreen~ Solar Resource and Heating Load Calculation • Solar Water Heating Project 

t...'flttll ~in Jr• rr.111' ltf• IH~-t ,, .. IJ1ff I,., -.1• 111 • r; I ~ ........ : f: ~ !~;-

Neares1 location for weather data Dawson City See WeJtMr Dacat1<dt! 

Lat1tuae of proiect location "N 64.2 -90 0 10 90 0 
Slope of solar coliector . 25.0 0 o 10 90 0 
Ai.smuth of solar collector . 0.0 0 0 to 180 0 

MonU"try Inputs 
tNot• 1 Cell• ,,., grey ue l'IOI uoed 101 er\e'Qy celc:<>la1101'111: 2 ReVll~ rh1• lable to elleck lhal au t&qwred •l'>Put• ere fineci ,f you cl\a~ge sy>1em type or Sola• <.:.llec1.or type o• 
poo1 tYi>e 01 mell\Od lot OICula!"'9 cold watet temperature) 

Month 
January 

February 

I 
March 

Apr1 
May 

June 
July 

August 
September 

October 
November 
December 

Fraction of 
month 
used 

(0 • 1) 

0 00 
0.00 
0.00 
0.00 
0.00 
1.00 
1.00 
1.00 
1.00 
0.00 
0.00 
0.00 

Solar racllat1on (horizontal) 
Solar rad1a11on ( lllted surface) 
Aver.age temperature 
Average wind speed 

Monthly average 
daily radiation 
on horlxontal 

surlace 
(l<Wh/m'/d) 

0.12 
0.84 
2.50 
4.29 
4.79 
5.51 
4.71 
3.48 
2.16 
1.10 
0.22 
0.05 

MWl'ltm' 
MWh/m' 

·c 
mis 

Monthly 
average 

temperature 

(•C) 
·28.3 
·25.9 
·21.6 
·12 0 
.4 0 
8.8 
14.1 
10.0 
·0.9 

-16.4 
·24.3 
-27.8 

Annual 
0.91 
1. 13 

·10.7 
29 

Monthly 
average 
relative 

humidity 
(%) 
65.0 
73.0 
84.0 
87.0 
85.0 
67.0 
55.0 
56.0 
71 .0 
88.0 
80.0 
69.0 

Season of Use 
0.48 
0 52 
8.0 
2.8 

Monthly 
average 

wind speed 

(mis) 
32 
30 
28 
2.7 
26 
2.9 
2.7 
2.8 
2.7 
2.8 
3.1 
3.2 

Mon. thly avefage I 
daily radiation 

in plane of 

solar collector I 
(kWhlm'Jd) 

0-12 

2 02 r 
4 •6 
5 )9 
s 11 

5 so 
4 79 
J 84 
2 84 
2.19 
0 64 
0 28 

Water Heating load Calculallon Estimate Not&S/Ranae 
Application type 
Sys1em configuralton 

Bu1ld1n9 or load lype 

Number ol uO!ls 
Rate of occupancy 
Estim. hot waler use {at ::60 •c) 
Hot waler use 
Desired water temperalure 
Days per week system is used 

Coto water temperature 
M1n1mum 
Mat1mum 

Months SWH an use 
Ener demand lor montl'ls analysed 

Room 
% 
Ud 
Lid 
·c 
d 

·c 
·c 

month 
MWh 
GJ 

Service hot water 

With storage 
Hot et/Motel 

35 
100% 
2,355 
8,400 

60 
7 

Auto 
1.0 
1 0 
4.0 

70.54 
253 94 

Downtown Hotel Energy Audit 

50 10 100 

, 10 7 

1.0 to 100 
5 0 10 15 0 

Return 10 FnlltQy Moa,.1 :iDt&I I 
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RETScreen" Cost Analysis - Solar Water Heating Project 

Type of pro1ect. \ Stsndard \ Currency: $ Cost referenc es None 

Cosl 0 \$ ·I s 
Sub-total · s 00% 

ae~elcemeat 
(Other Cos I 0 \$ - I $ 

Sub-101.11 : $ 00% 

Eoi;111JeemlQ 
[Olflet Cost \$ 4.ooo Is 4,000 

Sub-total · $ 4,000 4.7% 
Renewable Energy IRE} EQwl)meo! 

Solar cotleclor rn' 1500 $ 310 s 46,500 
Sola1 storage tank l 5,625 $ s 
Solar loop p1p109 malenals m 79 $ 6 00 $ 477 
C1rcu1at1ng pump(sl w 375 $ LOO s 375 
Heal eichanger kW 00 $ 30 $ . -
Transportaho'1 project I 1 $ 1,500 $ 1,500 

!Other I C-Ost I 0 $ $ 
Sub-total . $ 48,852 . 57411 • 

Collector suppon structure m' 150.0 $ 40 $ 6 .000 
Plumbmg and control project l s 1.500 $ 1,500 
Colleclot ms.tallation m' 150.0 $ 75 $ 11.250 -
Solar toop 1nstallahon m 79 $ 15.00 s 1,192 -
Auii ilary equipment inslallalion pro1ec1 1 $ 500 $ 500 
T ransportallon project I 1 s 3,600 $ 3.600 

!Other I Cost I 0 $ - $ - - -
Sub-tot.al : $ 24,042 28.3% 

M1sceHane0t ts 
Training p-h 4 $ 60 $ 480 
Cont1ngenc1es % 10% $ 76,893 $ 7,689 

Sub-total: 

lnillal Costs • Tolal $ 

Relallvo Oitanllly Unit CO$t 
Annua• Costs (Credits) Unit Qu:inm~ U11il Cost Amount Costs Rango R;inge 

Ptoperty taxesllnsural'lCe project 0 
O&M laDour project 4 

IOlhet I Cost 0 
Con11ngencies % 10% 

Sub-total 
fuel/flectocj1~ kWh 372 

Annual Costa · Total 

End of pro eel hfe 

$ - $ 

$ 60 $ 

$ - $ 
$ 240 :b 

$ I.-$,....--__,,o....,. 1-=s""1 o,,...,! $ 
s 

Downtown Hotel Energy Audit 

240 

24 

264 
58 

322 

0 61 9~. 
181% 

100.0% 

-

I 

' I 
' 
I 

I 

I 
I 

I 

I 

I 

i 
i 
I 
i 
I 

I 

~ 
I 
I 
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RETScreen'° Financial Summary - Solar Water Heating Project 

, t: u :fiTl1!1'I ; r: 

Prof"d name 
Project IOcation 
Renewable energy de livered 

Heatinq fuel displaced 

inancial Parameters 

Avoided cost of heating energy 

Retail price of electricity 

Energy cost escalation rate 

Inflation 
Discount rate 

Proiect life 

ljffiTI:J:i l=@-j tI:IW t= 17nr t 

Initial Costs 

Feasibility study 
Development 

Engineering 

RE equipment 

Balance of system 

Miscellaneous 

Initial Costs - Total 

Incentives/Grants 

Periodic Costs (Credits) 

Valves and fit1ings 

0.0% 
00% 
4.7% 

57.4% 
28.3% 

9.6% 
100.0% 

Pool heat pump compressor 

End of project life -

Pre-lax IRR and ROI 

Af1er·tax IRR and ROI 

Simple Payback 

Year-to ~ pos•llve cash flow 
Net Present Value · NPV 

Annual Life Cyc le Savings 
Profitability Index Pl 

1e rs•on JOO(l 

Dowtown Hotel EleCtricity required MWh 

Dawson Ci1y. Yukon 
MWh 32.33 GHG analysis sheet used? yes/no 

$/L 

$/kWh 

% 
% 
% 
yr 

$ 
$ 

$ 
$ 

$ 

$ 

s 

$ 

$ 
$ 
$ 
$ 

% 
% 
yr 

yr 

$ 
$ 

I 

I 

Diesel (#2 oil) 

0.601 I 

0.157 

3.0% 
2.0% 
0.0% 

25 

4.000 
48.852 
24,042 

8,169 
85,063 

29,158 I 

250 

3.2% 
3.2% 

Debt ratio % I 

Income tax analysis? yes/no I 

Annual Costs and Debt 
O&M $ 

F uel/E leC1ricity $ 

Annual Costs - Total s 

Annual Savings or Income 

Heating energy savings/income $ 

Annual Savings - Total s 

Schedule yr# 10.20 

24 .4 Project equity $ 
18.1 

30,621 

1.225 
0 36 

1• 1 M1n•s1e1 o t Na1ur a• Reso1,1~e~ Ca"<KJa 1 Y~ • l · :JOOU 

Downlow11 t-~otc l E nergy Aod •t 

0.4 

No 

0.0% 

No 

264 
58 

322 

2,610 

2,610 

85063 

Year Pre-tax After-tax Cumula11ve 
# s s 
0 (55.905) (55 905) (55.905) 
1 2.359 2.359 (53,Yl6) 
2 2.433 2.433 (51 , 113) 

3 2.508 2,508 (48.605) 
4 2.586 2.586 (46,018) 
5 2.667 2,667 (43.352) 
6 2.750 2,750 (40.602) 
7 2,835 2,835 (37 .767) 
8 2.923 2.923 (34.844) 
9 3,014 3,014 (3 1.830) 
10 2,603 2,603 (29,027) 
11 3.204 3,204 (25,823) 
12 3,303 3,303 (22.520) 
13 3.406 3.406 (19.114) 
14 3.511 3,511 (15.602) 
15 3.620 3.620 (11 ,982) 
16 3,732 3,732 (8,250) 
17 3,848 3,848 (4,402) 
18 3,967 3.967 (434) 
19 4,090 4.090 3.656 
20 3.845 3.845 7,501 
21 4.347 4.347 11,848 
22 4,481 4.481 16.329 
23 4.620 4.620 20,949 
24 4,763 4,763 25.711 
25 4,910 4.910 30.621 

L --- -
NRC ;i.n !C F. ORi 
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RETScreene Financial Summary - Solar Water Heating Project 

Version 2000 
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Year-to-positive cash flow 18.1 yr 

40.000 

• 30.000 

20.000 

10.000 

0 

2 3 4 5 6 

{10000) 

{20.000) 

{30 000) 

{40.000) 

(50.000) 

(60.000) 

{70 000) 

7 

SWH Project Cumulative Cash Flows 
Dowtown Hotel, Dawson City, Yukon 

IRR and ROI 3.2"/. 

8 9 10 11 12 13 14 15 16 

Years 

11;1 Mir11s1er of N a1urar Resources Canada 1997 · 2000 

Downtown H o 1t:1 E ncr g·_. Au<lrl 

Net Present Value S 30,621 

20 21 22 23 24 

NR(.an1CE ORI 
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Downtown Hotel Energy + Building Systems Audit 

APPENDIX D: Electrical Report Data 



• • • • • • • • • • • • • • • • • • • • • I 

• t 

• t 

• 
~ 

• t 

• 
~ 

• 
• 
• 
• 

Option 1: Incandescent Lighting 

Project Description: 

Upgrade interior lighting as follows: 

- replace all existing incandescent light lamps with self ballasted compact 
fluorescent lamps (excluding outdoor) 

Cost Breakdown: 

Materials: 
Replacement for Incandescent lamps (238@ $22) 

Subtotal: 

Labour: 
Installation: 238 fixtures@ 1/4 hour each and $60 per hour 

Subtotal: 

Total Cost: 

Propane used to compensate for heat lost due 
to lower wattage bulbs: 

Total Saving: 

Simple Payback: 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

5,236 

5,236 

3,570 

3,570 

8,806 

1,586 

2,900 

3.04 years 



• • • • • e Option 2: Fluorescent Lighting 

• Project Description: 
• Upgrade interior lighting as follows: 

• - replace all existing T12 fixtures with new electronic ballast TB fixtures 

• • • • • • • • • • • • • t 

Cost Breakdown: 

Materials: 
TB surface mounted Fixtures (26@ $71 each) 
TB B' T-bar Fixtures ( 20@ $100 each) 

Subtotal: 

Labour: 
Installation: 46 fixtures@ 2/3 hour each and $60 per hour 

Subtotal: 

Total Cost: 

Propane used to compensate for heat lost due 
to lower wattaQe bulbs: 

Total Saving: 

Simple Payback: . 

$ 
$ 

$ 

$ 

$ 

$ 

$ 

$ 

1,B46 
2,000 

3,B46 

1 !B40 

1,B40 

5,6B6 

440 

623 

9.13 years 
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Option 3 : Washroom Lighting 

Project Description: 
Upgrade washroom lighting as follows: 

- Add two motion sensors to main floor washrooms 

Cost Breakdown: 

Materials: 
2 motion sensors @ 300 each 

1 power pack@ 80 each 

Subtotal: 

Labour: 
Installation: 2 sensors @ 2 hour each and $60 per hour 

Subtotal : 

Total Cost: 

Propane used to compensate for heat lost due 
to lower wattage bulbs: 

Total Saving: 

Simple Payback: 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

600 

80 

680 

240 

240 

920 

208 

265 

3.48 years 



• • • • • • • • • • • • • • • • • • • • • • I 

• • 
t 
~ 
~ 

~ 

~ 

• 
~ 

• 

Option 4: Exit Lights 

Project Description: 
Upgrade exit signs as follows: 

- Replace existing incandecent lamps with LED 

Cost Breakdown: 

Materials: 
LED lamps (9@ $22 each) 

Subtotal: 

Labour: 
Installation: 9 lamps @ 1 /4 hour each and $60 per hour 

Subtotal: 

Total Cost: 

Total Saving: 

Simple Payback: 

$ 396 

$ 396 

$ 30 

$ 30 

$ 426 

$ 344 

1.24 years 
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Detailed Energy Audit Calculations 

Downtown Hotel 
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Downtown Hotel 

Lighting - Electricity Use and Demand for Energy Balance & Savings Calculations 

Area 

Restaurant 
Replace 40W incandescent with 7W compact fluorescent 

Kitchen 
Replace 60W incandescent with 11W compact fluorescent 

Replace 4 T-12 tubes with 4 T -8 tube & IS ballast 

Replace 2 T-12 tubes with 2 T -8 tube & IS ballast 

Hallway 

Replace 2 T-12 tubes with 2 T-8 tube & IS ballast 

Hotel Rooms 
Replace 60W incandescent with 11 W compact fluorescent 

Mechanical Room 

Replace 4 T-12 lubes wilh 4 T-8 tube & IS ballast 

Replace 60W incandescent with 11 W compact fluorescent 

Bar Area 
Replace 60W incandescent with 11 W compact fluorescent 

Bar Washrooms 
Replace 60W incandescent with 11 W compact fluorescent 

Replace 2 T -12 tubes with 2 T -8 tube & IS ballast 

Hallway 
Replace 2 T-12 tubes with 2 T-8 tube & IS ballast 

Replace 60W incandescent wilh 11 W compact fluorescent 

Washrooms (Main Floor) 
Replace 2 T-12 tubes with 2 T-8 tube & IS ballast 

Replace 60W incandescent with 11 W compact fluorescent 

Boardroom 
Replace 2 T-12 tubes with 2 T-8 tube & IS ballasl 

Replace 60W incandescent with 11 W compact fluorescenl 

Storage Area 
Replace 60W incandescenl with 11 W compact fluorescent 

Office 
Replace 2 T-12 tubes with 2 T-8 tube & IS ballast 

Replace 60W incandescent with 11 W compact fluorescent 

# 

14 

2 

4 

13 

5 

170 

2 

2 

20 

2 

4 

2 

2 

4 

2 

11 

6 

2 

3 

6 

kW 
Before 

0.040 

0.060 

0.160 

0.080 

0.080 

0.060 

0.080 

0.060 

0.060 

0.060 

0.080 

0.080 

0.060 

0.080 

0.060 

0.080 

0.060 

0.060 

0.080 

0.060 

Total 
kW 

Before 
kW 

After 

0.560 0.007 

0.120 0.011 

0.640 0.120 

1.040 0.060 

0.400 0.060 

10.200 0.011 

0 .160 0.060 

0.120 0.011 

1.200 0.011 

0.120 0.011 

0.320 0 060 

0.160 0.060 

0.120 0.011 

0.320 0.060 

0.120 0.011 

0.880 0.060 

0.360 0.011 

0.120 0.011 

0.240 0.060 

0.360 0.011 

Total 
kW 

After 

0.098 

0.022 

0.480 

0.780 

0.300 

1.870 

0.120 

0.022 

0.220 

0.022 

0.240 

0.120 

0.022 

0.240 

0.022 

0.660 

0.066 

0.022 

0.180 

0.066 

Time Time El. Cost El. El. 
Before After Cost/ Cost/ El. Use Use & El. Use El. Use El. Saving Saving 

(Hrs/ (Hrs/ Time kW kWh Before Demand Saving Saving Saving (kW) Total 
Wk) _WkllV</l<sL ~L _m - _il<WhL - JS)_ - _i$)_ - (~Wh) (M}) ($) ($) 

84 84 

84 84 

84 84 

84 84 

168 168 

28 28 

168 168 

56 56 

84 

84 

84 

84 

84 

168 

168 

35 

35 

84 

14 

84 

84 

84 

84 

84 

56 

56 

35 

35 

84 

14 

52 7.49 0.1482 

52 7.49 0.1482 

52 7.49 0.1482 

52 7.49 0.1482 

52 7.49 0.1482 

52 7.49 0.1482 

52 7.49 0.1482 

52 7.49 0.1482 

52 7.49 0.1482 

52 7.49 0.1482 

52 7.49 0.1482 

52 7.49 0. 1482 

52 7.49 0.1482 

52 7.49 0.1482 

52 7.49 0.1482 

52 7.49 0.1482 

52 7.49 0.1482 

52 7.49 0.1482 

52 7.49 0.1482 

52 7.49 0.1482 

2.446 

524 

2.796 

4,543 

3,494 

14,851 

1.398 

349 

5.242 

524 

1,398 

699 

524 

2.796 

1,048 

1,602 

655 

44 

1,048 

262 

413 

88 

472 

767 

554 

3,118 

222 

63 

885 

88 

236 

118 

88 

443 

166 

316 

129 

17 

177 

71 

299 

63 

104 

168 

129 

2,018 

428 

699 

1,136 

874 

1.797 12,128 

52 349 

42 285 

634 

63 

52 

26 

63 

311 

146 

59 

79 

5 

39 

32 

4,281 

428 

349 

175 

428 

2,097 

984 

400 

535 

36 

262 

214 

7,265 

1.541 

2,516 

4,088 

3,145 

43,663 

1.258 

1,027 

15,410 

1,541 

1,258 

629 

1,541 

7,548 

3,543 

1,441 

1,926 

128 

943 

771 

42 

9 

14 

23 

9 

749 

9 

88 

9 

9 

9 

20 

26 

9 

5 

26 

341 

72 

118 

192 

138 

2,546 

55 

51 

722 

72 

59 

29 

72 

318 

J55 

79 

106 

14 

44 

58 
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Main Entrance 
Replace 25W incandescent with SW compact nourescenl 10 0.025 0.250 0.005 0.050 168 168 52 7.49 0.1482 2,164 346 259 1.74 7 6.290 18 277 

Laundry Room 
Replace 2 T-12 tubes with 2 T-8 lube & IS ballast 2 0.080 0.160 0.060 0.120 84 64 52 7.49 0.1482 699 118 26 175 629 4 29 

Exit Signs 
Replace Incandescent with LED 9 0.030 0.270 0.002 0.022 168 168 52 7.49 0.1482 2,359 374 322 2.170 7.812 22 344 

Totals 18.240 5.764 51,484 9,269 4,772 32,199 1,121 5,893 

• Compact fluorescent wattage ratings are nominal. Actual wattage is slightly higher due to ballast and varies with manufacturer. 
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'-'TA.,PRU"!C CFL-1J 19 i.'l ~imilar fo .dwpe (111</ t>izc to n rt!gulnr 
itircm descent 1"mp but commmes BOo/c lm~s en~rg)· and prQvi<lcs 
10 time~ long(~r lif P. A tfoft t·oated gltttoS cover 1ci1ll " regular lamp 
b ail(' m(•a11s 1w rlwngf! in J'Ortr ~·xi • .,.tingfl:d11n•s • 
. ~tu11rm.1 C1''L-Al 9 lm11p.'f are ,, brillinHt energy e .• ffide111 ul1rr11nlirc 
rdu>re nw.d irirunde~cenl lamp~ 11re cttrrP11lly mied. 

• Sofa, glare fret~ light 
• Advrweed electronic~ circuit design 
• C.tJL wted 
• ft~nd of life circuit protection 
• tu .. t.amt ~ta1·1., Jlick<,r-frt~•· operation 
• I 0,000 hour life 
• 2 700"K'JI 82 + CRI 

• Table lamp& 
• Cf'iliug fixture& 
• RetJide.ntial lig11ti11g 
• UotclA 

• Maximwu Mlartintc 1~m1Mra111re: 120°C • RMtaurallU 
• Minimun1 starting temperature: -20°C 
• Built-tu over-current prnll!Ction 

and M(f!ty f11H' 

• .Anywbete m incandeleml lmnp ¥med 

• Ballast type1 Eleellronic 

• Input li11e vohage: 120VAC 
• Input line frequenc)': 60Hz 

• Maxinmm open cirnuil voltage: I 40V 

• Lamp eurre.nt crest f aetor: < 1.60 
• FCC eompliance: Part 18 

l11condescenl (fl \'J~tt ~nnual 
Savmgs Savings/lamp 

40W - 7W = 33W 
SOW - 9W == 41W 
60W • llW = 49W 

s 8.43 
s 10.48 
s 12.52 

a..i • 111irt1.,r.1,.., ...... u~ •S007"1ih 

' J ,, \j ,, ,, ·1 <! 
!)~J !!1 :> 

• CoD8Ullles J/5 of the energy of a11 

i.oeandeiM:ent lump 
• Ughting expcuiJett reduced by 80% 

Internal Ordering Watts Bose . Oiameler . M. O.l lnilial Oly/ 
Code Code inches mm mches mm lumens Cose 
666'1 
0661 
6667 
6062/Y 

7W CR-Al9 2700K 7 
9W Cfl·Al9 7700k 9 
llW m-A19 2700K 11 
llWCR-AIU ti111 II 

Medium 
Medium 
Medium 
Mecfium 

11111, 40 
I 11116 4tl 
111116 40 
) 11/ 

138 
145 
IS2 
152 

3SO 
450 
sso 

11 
11 
12 
12 

Head Office Ontario R<"!)iono1 Office Alberta BC. Offiw 
· · and Wore house and Ward,oose Warehou~e and Warehoosc 
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"T,.L. VPll.O ~s CFL-l:mttilt> s<•ries is a11 excelle111 <1lleniulive 
tv existitig i11.cancl1>sc t>1tl I-amps iu clwmleUers or tlecol'Cttive 
li{lht ji.x111res. 
S1anpro CFL-Cnndle lana11s do not ge11er<tlu much lret1I ~ 
tlwreb)· pr1)tPcti11g expe11..sfre. jb111res. 

t' ~ 1\"f p I) ~ '' 
j' _,_,..} !.) J L....J 

• Sofl, glare &ee light 
• A•h·an~ed electronic circuit d~ . 
• CUL Li.sled 
• Eml of lift! c~ircnil protection 
• lnttllml 11181'1, nicker-free operation 
• l 0,000 hour lite 
• 2700°K .. 82+ C.:KI 

J\f' Y lJ 0Yf J 01'J.J 
• Tahk lamfM 
• Ceiling fixture:& 
• Residential lighting 
•Hotel• .............. • Maximwn slartiug lemperalure.: l 20°C 

• Minimum 1tardng 1e~1 .. 2oac • Anywhere a ine.wleeel!ld t...p 11...i 

• Bailt·in .......... I .... , proteelion \NT'l tKC 
aad .tely tu.e GUlll'E'llN RO~ • 

113 Pl.A .t~JM 
Wl-4 ~ ~ i '(UK 
YlA ~Ml 

• Ballaat lypei Electronic 
• Input line vobage: 120VAC 
• Input line lrecp1ency: 60Hz 
• Maximum open circuit voltage& l 40V 
• Lamp eurl'Nll crest factor: < 1.60 
• FCC compliance: Parl 18 

lncondesrnnt CFL W~tt ~nnuol 
Savtng) Savings/lamp 

25W - SW = 20W S 5.11 

Hi1~.fll ?J 

• Co11AUme11 1/5 of the energy of an 
iu.eanclescttnt lamp 

• Li8hling expens.e1J reduced by 80'°/~ 

lnlernal Ordering Walls Base . Diameter . M.O.l. lni1ial Oty/ 
Code Code mthes mm mche'.> mm Lumcns Case 

6'~ SW (ft.Condit E121700K S Conde4atwo 
6655 SW at-Candle £26 2700K S W... 

1111,, •o ss,, 1.w 230 i2 c®L /.lL.EA_R I©.· ·· 
111 ,,~ 40 s s,. 140 230 12 !mllll W'-IJ 

--------------------------------------------------- ......... 
•W.•• 

Heod OH ice Ontor:o ll.Ci_3ionol Office Alberto B.C. Office 
and Wor~fiotJsC and Wmd1ou~c Worc,houK a nd W;:icclmi;sc 
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. fiODUITS 
...... ........ 

·-... ~ , .QARD ......... MW. I 11 

22S Mattl6e de U.S. 6170 l.esll9 a.i 
SK.aind. OC tM I l I'S ~OlllSlll4 PRODUCTS INC. 
W.: (Sl4l 342-l 199 1t: (905) S«-1834 
fax: (514) 341-6261 fcx: (905) ~2&37 
l (8001361-6965 l (800) 263-7701 

Stanpra offers bet1er light 
distr ibution than other brands 

Al.ta LC.Oll&a 
W.1•11• ..... I 

11m -1os._ 103.U l &lldaA CM 
~A81SSl62 (oqiibl, a. t VJUl2 
leL <7801 •M-7560 w: (t.IMl m~s!iO 
foc (78(}) .af·S m fu: (~}~~l9 

I (900} U l-3531 1 (800} 945-4999 




