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Downtown Hotel Energy + Building Systems Audit

Energy Analysis + Design

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 fioor is insulated
with RS| 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 faundry 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:
Date Days g::!tnd g::::nd (th‘)’:’l:;lmp. é\t;?l.s?nari!g,. Cost
(kW) (kW) (kWh/day)
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 84 1,852.93
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Propane Use:

Date zi,‘;;‘;‘)‘mpﬁ” Cost
01.01.15 Assumed full Market Average
01.02.01 12447 $721.93
01.02.22 1954.5 $1,133.61
01.03.13 1289.0 $747.62
01.04.05 1438.6 $834.39
01.04.24 1295.7 $751.51
01.05.18 1190.1 $690.26
01.06.07 1694.3 $982.69
01.06.22 1369.4 $794.25
01.07.04 1150.2 $667.12
01.07.20 1591.7 $923.19
01.07.31 1193.6 $692.29
01.08.17 1503.1 $871.80
01.08.31 620.6 $359.95
01.09.14 1955.0 $1,133.90
01.09.28 1043.9 $605.46
01.10.13 1040.0 $603.20
01.11.01 1270.5 $736.89
01.11.22 1250.2 $725.12
01.12.14 1467.9 $851.38
02.01.05 383.3 $222.31
02.01.15 829.8 $481.28

Total 26776.1 $15,630.14
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Fuel Oil Consumption

Date Consumption Caost per
From-To (Litres) fill-up
L 00.08.07 3013
I 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 Energy Use, By Component:

- AR X A X XN X EEENEELENNENRENENENNENNNNYNNNN.

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 Fioor 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% R
Infiitration 166,814 kWh 18.5% ]
Domestic Hot Water 130,969 kWh 14.5% Il
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 18.1%

Total 900,402 kWh 100%

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 foliow 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 results form prevailing winds and through stack effect when warm 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: $1,500
Calculated saving: $1,000 (1650 litres of fuel oil)
Simple payback period.: 1.5 years

Option 2: Upgrade Attic Insulation from RSI 3.5 (R20) fo 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

6 Energy Upgrading Options 2002
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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: $9,100
Calculated Saving: $1,440 (2364 litres of fuel oil)
Simple Payback Period: 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: $36,000
Calculated Saving: $2,220 (3,675 litres of fuel oil)
Simple Payback Period: 16 years

Architectural Options List Summary:

Estimated Simple
Measure Cost of Fuel Savings (s::::;'t:lasted Payback

Measure 9 Period
Building Envelope . 1.5
Repairs $1,500.00 1,650 litres $1,000 years
Upgrade Attic . 6.3
Insulation $9,100.00 2,364 litres $1,440 years
Replace Windows 16
with Double Glazed $36,000.00 | 3,675 litres $2,220

years

Low-e (or equal)

Energy Upgrading Options 2002 7
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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 egquates 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: $50.00
Calculated savings: $2,100 (3450 litres of fuel oil)
Simple payback period: 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 tumed off when the doors are locked, turmned on low
when temperatures are approximately ~20C or warmer, and turmed on high when
approximately —20C or colder outside.

The installation of thermostats 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
thermostatically controlied 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: $500.00 ($250 each)
Calculated savings: $1,800 (2956 litres of fuel oil)
Simple payback perod: 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 bumers, 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: $10,000
Calculated Saving: $1,850 (3038 litres of fuel oil)
Simple Payback Period: 6.4 years

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: $50,000
Calculated Saving: $2,049 (3,376 litres of fuel oil)
Simple Payback Period: 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-handiing unit. Heat is captured in the warm cavity, and generally distributed in the building
through ductwork. Though this concept sounds simpie 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.

Energy Upgrading Options 2002 9
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4.3 Electrical Measures:

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

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

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

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

Option 1: Upgrade Incandescent Lighting

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 reptacement 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: $8,806
Calculated Saving: $2,900
Simple Payback Period: 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 (60W per 2 iamp fixture). It is recommended to replace ali
existing T12 fluorescent fixtures with new electronic ballast T8 surface mounted or
recessed fixtures as applicable.

10 Energy Upgrading Options 2002
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Estimated Cost: $5,686
Calculated Saving: $623
Simpie Payback Period: 9.13 years

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
instailation 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: $920
Calculated Saving: $265
Simple Payback Period: 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: $396
Calculated Saving: $344
Simple Payback Period: 1.24 years

Energy Upgrading Options 2002 11
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APPENDIX A: Photc Documentation

Downtown Hotel Energy + Building Systems Audit

Flrugpmme Socgiveis + {50,000





















e e e e e T COOOY IR O00CCSDP0D20000C0R9DO

Downtown Hotel Energy + Building Systems Audit

Enevgy Anslyus - Desnn

APPENDIX B: Architectural Building Elevations — Glazing & Wall Areas
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RETScreen® Energy Model - Solar Air Heating Project

versign 2000

@ Mirister of Malwal Resources Canada 1997 . 2000

Downlown Hole! Energy AudH

i

Site Conditions Estimate Notes/Range
i Prajact name Downtown Hotel '
Projact location Dawson City. Yukon ‘
KNearest location for weather dala Dawson City Comuoiete SR snee! i
Annual solar radiation {liled surface) MWh/m? 1.10 |
Annual average lemperature °C -10.7 -'
Annual average wind speed mis 2.8
System Characteristics Estimate Nates/Range
Healing apphcalion type - Ventllahon air
Base Case Heating System
Heaung fuel type Diesel (#2 oif}
Healng system seasonat efficiency % 70% 0% 1o 350%, i
| Building :
Buiding type - Commercal !
Maximum delivered air temperalure °C 20.0 10010600 i
RSi-value of building wall m? - °C/w 21 O1to 100 |
Airflow Requiremenis
Design arflow rate mYh 5,097 50 to 1.000,000 ;
Operahng days per week aiw 7.0 1070
Operaiing hours per day hid 16.0 5010240
Solar Collector
Design objective - | High lemperalure rise
Collector colour - I Black See Product Database
Solar absorplivity - 0.95 02010 0 99
Suggestied solar collector area m? 71
Solar ¢olleclor area m’ 61 .
Percent shading dunng seasen of use % 0% 0% 1o 50% f
SAH [an flow rale m*h/m? B4
Average air lemperatura nse °C 7.7
ncremental fan power wimt | 37.0 0079
Annual Energy Production {12.0 months analysed) Estimate Notes/Range
Incremental fan energy MWh 13.2
Specific yield kwWh/m? B43
Collector efficiency % 89% .
Sclar availabilly while operaling Y 100% i
Renewable energy collecied Mwh 48.2
Building heal loss recaptured Mwh 52
Renewable energy dehvered M¥Yh 51.4
185.1
Compfele COsI ARG siiee. !
MRCar £6 i,



RETScreen® Solar Resource - Solar Air Heating Project

Site Latitude and Collector Orientation Eslimate

MNearest location for wealher dala Dawson Ci Ses Weather Dalatiasc’
l Lattuae of project locahian N 642 ] -9001t0 900 '
[ Slope of solar collector ° 50.0 ] 00tcSC o
JL Azimuth of solar coflaclor e 0.6 ] 00101800
|
i Fraction Monthly average Monthly Monthly Monthly average |
i of month daily radiation on average average daity radiation in .
| used horizontal temperature wind plane of solar
| surface speed collector !
’ Month (0 - 1) (kWhim?/d) (°C) {mis) (kWh/m*/d) |
) January 1.00 0.12 -28.3 ] 3.2 ] 079
February 1.00 0.84 -25.9 | 3.0 335
( March 1.00 2.50 216 28 548
April 1.00 4.29 -12.0 ] 2.7 546
May 100 4.79 -4 0 26 426
June 1.00 5.51 33 29 335
July 1.00 4.71 141 2.7 301
August| 1.00 3.48 10.0 28 | 277
September 1.00 2186 -0.9 27 276 |
Oclober[_‘ 1.00 1.10 -16.4 28 330 i
Navember | 1.00 i 0.22 -24.3 31 117 '
December| 1.00 | 0.05 -27.8 3.2 039
Annual Season of use
Solar radabon (honzontat) MVYh/m? 091 G g1
Solar radiation {tilled surface) MWh/im? 1.10 1.10
Avecage lemperatuce oc -107 107
Average wind speed mis 29 29
Retues 5 Ersee,
L Moge! sneel
Jeraior 2000 O Monister of Natuial Resowces Canada 1897 - 2000 MRACH CEL

Downlown Holel Energy Audil
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RETScreen” Cosl Analysis - Solar Ajr Heating Project

T.pte ol project | Slandard Currency % _-_J Caslrelerencen

Retative
Initial Coste {Crudits) Quantity Unit Cost Amount Cosls
Teasibly S1udy -
Sirer [ Cosi | o [ s -5
- Suc-lotal Y - R T T
Lo B LNl
Oiner [ Tost T i [s S R ’
Sub-folal ¥ . AT B
[ Cost | 1 [s 5000 ! % 5 D00
Sub-lotat S 5,000 RN T
Scroaalle Energy (RE: Eoupmen
T tohediar malenals e S 5 __I 5 ATh
CrapnErt nsladal on s o [ D AT
TziIng Materal crecd - 2 o T B
LECEmg [abour credht m* - s s
A oremEral rAnE porTahion propect J' il Y 000 %
I’._Jll'lcl i Coad .I 0 5 : l : ) R
Sub-lolal 3 14,945 B
saanie HEgupment
Fans anc duching malenals Lis 1416 o
Fans and ducting labour Ly 1416 £
Far and 3uct mall cradn L's 21416 g 3
37 3rC Ccuit labour credl Lis 4 18 <
sEimenlal ransponalion progeet [ L -8
et [ Cos ! $ 30,000 | S 3 DD e
Sub-lolal 5 20,000 d8 57 ’
SAsColaniEoUs
LeEimeac i 15% s 44935 &
g g p-h z ¢ B0 | <
LLTTMge N e s Y 105 . | S 49 945§
Sub-tolal [3
Iminal Cosis - Toral 3 L
Retative i " Unkt Cost Rengl
Annual Coats {Credits) i Unit Cost Amount Coats Quantity Range . - e
LA
Froper, 1daes Insurance projedl 1 3 -2 -
PLYARETIINY projec! 4 5 60| % 240
T-aecl a0 ACC0 MDA alon o-lnp 1 s S
: I Cost 0 $ -1%
ZonnngeEncas & [ S 44945 % i . [ -
Sub-loial 5 240 0 4%
ual Secinaly AW 13,181 5 0.9570 | 3 2.069 g9E . o -
Annual Costs - Total 3 2 309 106 0% [

Periodic Costs (Cradits)

‘dampers & molors %
s - | -
,, | B i
ot propest e ) : 5 -1 8 - e TR T TS

B I T O £ LTI Y PR )

Dowentown Holel Energy Audi
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RETScreen” Financial Summary - Solar Air Heating Project

Annual Energy Balance
Year Pre-tax After-tax Cumulative
Project name Bowntown Hotel  Elecincty required MWh 172 R - L T,
Project lncaton Dawson City. Yukon (o Tia3ery (43823) (43.823)
Renewabie eneryy delivered MWh 514 GHG analysis sheet used? yes/no No 1 1.901 1901 (41,923
2 1.960 1960 139.963)
3 2021 20 {37 942y
ueaxmg tuel displaced : Diesel (#2 o1l) a 2.084 2084 (35857)
5 2.150 2.150 {33,707
6 2217 2217 3ty
? 2.286 2.286 (29.205)
Avoided cost of heating energy L Debt ratio % i 00% 8 2357 2357 (26.848)
9 2431 2.431 (24.417)
10 2507 2507 (21,910)
" 2,585 2,585 (19.326}
Income tax analysis? yes/no [ No 12 2,665 2.665 (16.660)
13 2,748 2748 (13912)
14 2.834 2,834 (11.078)
Retal prce of electrcity $/kWh 0.157 15 1.576 1576 {9.502)
16 3,013 3.013 (6.489)
Energy cost escalation rate % 3.0% 17 3.107 3.107 (3.383)
Inflation % 2 0% 18 3.203 3.203 (180}
Discount rate % 0.0% 19 3,303 3.303 3123
Project hte oy 25 20 3.405 3.405 6.528
21 3511 351 10,039
22 3620 3620 13659
23 3732 3732 17 .39
fnitial Costs Annual Costs and Debt 24 3.848 3.848 21.239
Feasibility study 0.0% $ - O8M $ 240 25 3,967 3967 25,206
Development 00% $ - FuelEiectricity $ 2.069
Engineering 8 1% $ 5,000
RE equipment 24 2% $ 14,945 Annual Costs - Total $ 2,309
Balance of equipment 48.5% $ 30,000
Miscelianeous 19.2% 3 11,856 Annual Savings or Income
initiat Costs - Total 100.0% $ 61,801 Heating energy savings/income $ 4152
Incentives/Grants 3
Annual Savings - Total $ 4152
Periodic Costs (Credits)
dampers & motors ) 1,000  Schedule yr # 15
$ -
3 -
End of project life - $
‘
Pre-tax IRR and ROI Y 3.4%
After-tax IRR and ROI o 3.4%
Simpte Payback yr 238 Project equity $ 61.801
Year-to-positive cash flow yr 181
Net Present Value - NPV $ 25,206
Annual Life Cycle Savings $ 1,008
Profitabtity ndex - P! . 041 L SR
verson 000 + Meister of Natral Resources Canada 147 - 2000 NRC ani(CF DR

Oowntown Hotet Energy Aol



RETScreen’ Financial Summary - Solar Air Heating Project
| Cumulative Cash Flows Graph

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

Year-to-positive cash flow 18.1 yr IRR and ROl 3.4% Net Present Value § 25206
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NASA Surtace meteorology and Solar Energy: RETScreen Data - Available Tables Page | ot |

NASA Surface meteorology and Solar Energy
Data Set

RETScreen Data

Latitude 64.17 / Longitude 139.5 was chosen.

RETScreen Model(s) chosen:
Solar Air Heating

Average Daily Radiation on Horizontal Surface (kWh/m?/day)
Lat 64.17

‘Lon 139.5 PUHJJLH Aug

10 Year Average][0.12][0.84)2:50]4.29)[4.79[[5. 5 1/[4.71[3. 48(2 6] ﬁm@

Average Temperature (* C)
Lat 64.17 :
Lon 1395 J Feb MdyJJun Jul Dec |

|10 Year Average  |-28.3]-25.9||-21.6]-12.0][-3.98]8. 82]114.1][9.96]-0.87/-16.4]-24.3- 27 8| 107 r
[EI'Nino Year (1987)]-29.9|-27.0]-22.2||-14.1][-5.96/8.15|[15.0][10.7]-2.24|-18.3]-23.9]|-32.7] [ -3

[La Nina Year (1988)|D9 l]D6—H -213]-11.7]-3.19)10.3][17. 3]|___H_|M 22][ ?U\ -9.64 \\

P U SR,

Jan ||[Feb |Mar Sep

<

Oct ||Nov Dccl

Apr Ma

I

Annual |
A\'crugc!

Jan Mar Oct ||Nov

Aug

Sep

Apr

Average Wind Speed (m/s)
Lat 64.17 Annual i

Lon 139.5 !E May SGPJ Oct Average|
[10 Year Average 1[?21&9_1”2.7@{2.69\@.63]@@&7_&[@@.@[3.08}(}|8]F2.87 J
7m0 Year (1987) 5285 132 722542 60 [ 0012 181252 55]2 595 19 29 251

[La Nina Year (1988)][3.22]2.97)2.75][2.91]2.46]2.50/2.68][3.14)2.492.98][3.00]3.1 7] 285 M

It 1s 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.

Mar No

<

Jun

!Dec

Jan [|Feb

Jul lAug

http:iieosweb. larc.nasa.gov/cgi-bin/sse/retscreen.cgi?step=2&lat=64.1 7&lon=139 5&num=_..  02-02-05
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RETScreen® Energy Model - Solar Water Heating Project

Site Conditions Estimate Nates/iRange
: Pegject name Dowtown Hotel
| Project location Dawson City, Yukon
Nearest localon far weather dala Dawson Cily Complete SREHL C shest
Annuat solar radiation (hlted surface)} MW h/m? 1.13
Annual average lemperature *C -10.7
Anrual average wind speed mis 29 ;
Desired Ioad femperature °C g0 i
Hol waler use Lid 8,400
Number of monlhs anatysed month 40 1
Energy demand for months analysed MWh 70.54 |
System Characteristics Estimate Notes/Range

: Appltcation type
| Base Case Water Heating System
Heaung fuel lype

Service hot water (with storage)

Diesel (#2 oit) |

Dawntown Hole! Energy Audit

Heaung system seasonal efficiency % | 70% | 60% to 300%
Solar Collector
Collectar type - Unglazed See Techmcal Note ]
Sotar water healing collector manufacturer Falco See Prodict Datahase
Solar waler =eating cofleclor modet SunSaver-1
Area per colleclor m? 2.94 1.00 to 500
T {lau alpha) coefficient - 0.88 0 50 to 090
Wind correchion for Fr {lau alpha) s/im ‘_ 0029 0.030 to 0 G50 :
Fe UL coefficient (W/miy"C 994 10 00 tp 15 Q0
wingd carrection for Fr UL {meyeC 4 56 | 3.00 (10 1500
\ Suggested number of colleciors 61
: Number of colleclors | 80 | !
! Total collector area m? 235.2 |
[ Storage "
Rata of storage capacity 10 coll area Lim? | 7.5 ‘ 3751010040 [|
Storage capacity L 8,820 |
Balance of System !
Heat exchanger/antiireeze proteclion yesio [ No |
Suggested pipe diameler mm N/A Bto 25 or PVYC 30 to 38 1
Pipe diameter mm | 25 810250r PVC 3010 38 |
Pumping power per colleclor area Wim? 2 ] 3o 22 ord ‘
| Piping and solas tank {osses % 3% B 1% lo 10% ;
i Losses due (o snow andfor dirt % 5% 2% 10 10% i
\' Horz st from mecs room {o collector m 27 St 20 ‘
| 7 of flgers from mech room o collector - 2 01020 i
Annual Energy Production (4.00 months analysed) Estimate Notes/Range
Fumping energy (electricity) MWh 0.15 i
| Specific yiefd KWhim? 107 J
;’ Sysiem efficiency % 21% 'l
: Salar fraction for moriths analysed % 36% !
Renewable energy deavered MWh 2515 :
%0 54
Complele Cost Analysis sheel
dermegr P © Mirusier gf Natural Resources Canada 1997 - 2000 NRCar/CECRL
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PETScreen® Solar Resource and Heating Load Calculation - Solar Water Heating Project

Site Lalitude and Collactor Orienation
Mearest lacation for weather data

[ Lattuge uf groyect lacaton

! Sicpe of salar collecior

i Azimuth of solar collector

Estimate
Dawson Cily See Weather Dafdidsc |
°N 64 2 BT

? 25.0 SRR GR- T
¥ 0.0 Do TR

WMate 1 Teas n grey afe nol used 1or énergy Zalculanens 2 Rewsil N3 13bkg 40 check thal gl required npuls are flled o yau CHENGE $y$1em lyDe oF salar ¢ oHeciar Iy pE Of :

oo e of meinad e cakiulahng cald waler lemperalurg} !

! Fraction of Monthly average Monthily Moanthly Monthly Monthly averages

| month daily radiation average average average daily radialien |J

| used on harizontal temperature refative wind speed in plane of !

surface humidity solar collector |

Month {0-1) (kWhim?ig) (°C) (%) {mis} (kWhimTid} |

‘ Janaary 0 0C ] 0.12 -283 650 1 32 ] 04l ’

February- 000 | 084 258 730 30 | 202 ‘

March| 000 1 250 216 840 28 | 4 1E ’

| April 0 00 f 429 -12.0 87.0 27 | 539 j

! May, 000 479 -4 0 B850 26 311 :

| June 100 5351 88 570 25 1 5 54 |

| July 100 4.71 14.1 55.0 2.7 479 |‘

: August 1.00 3.48 10.0 56 O 2.8 384 I

Septemnber 100 216 -0.9 710 27 N j

October 000 110 -16.4 88 0 26 | 219 ‘

| Novemoer 000 0.22 -243 800 31 S i ,'

December 000 005 27 8 69 0 | 32 , C28 |

L

Annual Season of Use ]

i Solad cadiauon thonzontai) MWhim?* IR} 048 ;
| Soiar radianon [bileg surace) MWhim? 113 052
average (emperajureg =C -107 80

Average wind speed m/s 29 28 y

Water Heating Load Calculation Estimate Nolea/Raitge
| Appncauon lype - ervice hot water !

System configuration
|| Building or load lype
| Humber af unns
; Rate of acecupancy
) Eshim hot waler vse tat =60 *C)
Hol waler use

| Desired waler temperatuie
! Days pei week syslem (s Lused
Colc waler iemperalure

finrmuim

Maumum
Monlhs S'WH N use
Ener aemand for months analysed

With slcrage

|
- I
. [ Holel/Motel i
Raom { 35 E
% [ 100% SGtc 00|
L/a 2,355 .
Ld 8,400 !
°C 60 .
d 7 1T 7
] |___ T —
"C 1 g IR
*C 10 St 18
month 40
MWwh 70 54 \
253.94 i

Downtown Haotel Energy Audn
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QETScreen” Cost Analysis - Solar Water Heating Project

Type ol prowet __|| Standarg | Jurrency 3 : losteglerern | ’:;.':;L_
Rofative  Quantity = UnitCost
initial Coats (Credits) Unit Quantity Unit Cost Amaunt Coste Range Raoge © -~
Sedah iy Sluds _
“Otrer I Cosl T i} | % 2 8 :
5ub-tolal 5 - aaw .
CENE LOMEr] e, I
Moner I Cast i T'§ LS .
Sub-lolal 5 PRI
LilaTeelig
Ctner [ Cost | 1 [ 5 4000 % 4000 _ _
Sub-lotal 1 4,000 A
mgneadbe Spefgy (RES Foupment
Loial colleninn i’ 235 7 Moy
ST ISTACE TN L LG
frd 00D [ SIng v alerals m i s 170
LUl AN Ll d i 3h3 C s i
el A ORAr wih Ll b
TrAcL Do o progect 1 S
e [ Cost | @ 5 e
Sub-1otal L B
Sdangs of Syalan
Zollectar suppan Sltuclure e 23573 '_S.
FloTerg ad Taniral projecl | %
Ioneltar si3iElon m’ 2357 1 L
reoar agp installauor o ’a _"S
Lowoary egoiomen! instalabon project 1 B
Transnofialor Droect 1 <
Pl [ Casl g g B R
Sub-loial A5 5%
ez aredds
“raienng p-h 4 3
T T VT ST %, 10% 3
Sub-tatal T 8%, --

Ininal Costs - Total

Annual Costs {Credim)
L
SerpeErly Yarew AL UrANCE propEc ] £ ! ) .
S5 anou projpect S 3 B0 S 240
Cner Cosl T 5 e :
Touegenc es by 10, $ 240 3 . B _ —
T Skt 5 T 26 guan,
VTRt M8 [ 188 [s— 0_1_5?0_] 5 - L1 10 1%
Anrival Costs - Telal $ 284 0G0 -

Pariodic Costs {Credits)
alves and fitings

#4Ak o3l DUITE COMPrassor

4

Credit LGy
T
i

A fen

o2l H___E. rTr'._'u [

e T P

bA gt T gt s

Diowrtawr Halel Eneigy Aol
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RETScreen” Financial Summary - Solar Water Heating Project

mm! Energy Balance
Yeas Pre-tax After-tax Cumulative
Frogec name Dowiown Holel  ElRctiony (egurred (R G2 # 3 | 5
Provect logation Dawson Ciiy. Yukan i 40 900} {40,500} (40 B0y
Ranewable energy delvered LA 2515 GHG analyss sheel used? vesing s} 1 1,792 +792 {38 108)
2 1,848 1.848 37.259)
3 1,907 1,907 {35,333
Haaung fuel displaced - Diesel {#2 oil) 4 1.967 1967 [33.286)
B 5 2028 2,028 131 356)
Financlal Parameters & 20932 2.082 (#9.268)
7 2156 2.158 (2T 0D
Avorded cost of heating energy L 0607 | Debl catio kY [ 0.0% 8 2226 2.226 (24 8H2)
. g 2296 229 {22 586)
10 2,062 2,063 (20,524)
11 2,447 2,442 118,062}
Income 13 analysis? yesing E T o 12 2518 7518 {15.563]
1% 2.597 2,597 [12.966)
14 2679 2679 (10,267}
Retal prce of glectricity Tk 0157 1% 2762 2782 17525
16 2,849 2.8449 4. 876}
Energy cost escalalion rate S 17 2,938 2,938 (1,738
Inflation 3 18 3.000 2,620 1,292
Discount rale o 14 3124 3124 4416
Project ife _yr 20 2,831 2851 7.267
21 3333 3323 10,589
22 3426 3.426 14.016
| 23 3,533 3,533 17,544
Initiat Costs Annual Costs and Debl 24 3 3ea3 21192
Feasbity study 0 0% 3 - DA ¥ 264 25 3757 3.757 24,549
Development 00% 1 - FuelElecinciy g 30
Enginearing & 5% 1 4000
RE equipmeni 38 2% 3 23,497 Annual Costs - Tetal 5 294
Balance of sysiem 45 5% 3 27.560
Miscellanecus 8% 3 5026 Annual Savings or Income
initial Costs - Total 100 &% H 61,4683 Heating enargy savings!income % 200
IncentivesfGrants % |
Anngal Savings - Total 3 _—_ZW
Periodic Costs (Credits)
Valves and fhngs % 250 Schedule ye & 10,20
POl heat purmp COmpressar 5 .
¥
_End of prugect ife - 3
Pre lar IRR and R iy 3 5u
Aher-tax IRR and RT! h 35%
Sirnpke Payback i 2359 Piojec equity S £1.48%
Yearto-posiive casn fiow o 176 i
Nel Praggn Value - MW Y 24049
Anrual Uit Cyce Savings s IR
Sroliaviry nges - P ) 0 !
e e ot P Al Tt el D S A T e [N 1P|

[romsen oy Dadeleed 3 ruenp, A il
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RETScreen™ Financial Summary - Solar Water Heating Project

Cumulative Cash Flows Graph
SWH Project Cumulative Cash Flows
Dowtown Hotel, Dawson City, Yukon
Year-to-positive cash flow 17.6 yr IRR and ROI 3.5% Net Present Value $ 24,949
30,000
20,000
10.000
2
;’ 0
g 19 20 21 2 23 24 %
F =
s
Q
2 (10.000)
"
>
£
=1
Q
(20.000)
{30.000)
{40.000}
{50.000} L
Years

version 200G '+ hbnsten of Naturat Resources Canada 1647 -, 0 NRCan Ll
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RETScreen® Energy Model - Solar Water Heating Project

Site Condilions Estimate Notes/Range
Projecl name Dowtown Hotel
Project localian [Dawson City, Yukon i.
Neares! locauon [or wealher daia Dawson City Camplete SREHE C sheet i
Annual solar radiation {blled surface) MWh/m? 1.13 |
Annual average temperature °C -10 7 :
Anauar average wind speed mis 2.9 i
I Desred load temperature °C 60 '
Hol waler use Lid 8,400 ,
f Number of monihs analysed month 75 :
Energy demand lor monlhs analysed MWh 130 83 i
System Characteristics Estimate Notes/Range

Apphcahion type

! Base Case Water Heating System

I Heaung fuel type

© Heatng system seasonal efficiency

: Bolar Collecior

Collecter type

Sotar waler “eating collector manufacturer

Solar water healing collector model

Area per collector

Fr(tau alpha) coefficient

I FrUL coefficient

Sagcesied number af collectors

Number of colleclors

. Total collecior area

! Storage

" Rauo & siorage capatily lo coll area
Storage capacity

Balance of Systemn
Heat exchanger/antifreeze protection
Heat exchanger effeciveness
Suggesled pipe dizmeler
Pipe diameler
Pumping power per colleclor area
Piping and solar lank losses

! Losses due to snow and/or din

Auwez tist from mech room to colleciar

# of loors from rmech raom to collector

|
|
!
i

Service hot water (with s1orage)

0% 1o 300%

See Tecnnicat vote ?
See Proguct Dalapase

10010 5.00
05000930
35010 600

375w 1000

50% lo 85%
Bilo 25 or PvC 3010 38
Bio250r PVC 3010 38 7
w2, or0 :
1% to 10%; i
2% to 10%,
5t 20 !
010 20 ’.

Annual Energy Production {7.45 months analysed)
Pumping energy (eleciricity}
Specific yield
System efficiency
Saolar fraction for menths analysed
Herewabls enermy delivered

. Diesel (#2 oil)
% 70% |
Glazed
Thermo Dynamics
(32
m? 3.00
- 0.74
{Wim?yeC 525
62
| 69 |
m? 2078
Lim* | 37.5 |
L 7763
yesino | Yes |
%a ! 85% j
mr MN/A
mmo | 25
Wim? 4
Ya 10%
% B%
m 27
- 2
Estimate
Mwh 1.02
k¥n/m? 249
% 30%
s 39%
MWh 51.64

: GJ "85.9

Notes/Range

oo s e

@ Mirusier of Nalural Resources Canada 1997 « 2000

Downtown Hotel Energy Audit

WRCan-CEDR.
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RETScreen® Salar Resource and Heating Load Caleulation - Solar Water Heating Project

Site Latitude and Collector Orientation Estimate Notes/Renge

! Mearest Incation for weather data Dawson City Lol idme Ddhil da I'

I Lantuae of project locahan "N 64.2 SRR

i Sope of solar colleclor . 250 50w en G
AZimuth ol sotar collectar * oo Gowane

o ]
Monthty inpuis
{hete * Cehs o ogrey are nat used lor energy calcllalons 2 Rewisn this 1able to chech Inat 3l regquired inpuls are filled il you change system ype or s01ar Collecias tpe o |

|p<:c- D Sromeinod W0 Calouwianng SOkI water temperature)

| Fraction of Monthly averaga Monthiy Manthly Monthly Monthly averane :
H manth daily radialign average average average daily radianon |
f used on harizontal tempearature relative wind speed in plane ol :
! surface hurnidity solar collector |
| Month {0-1) {kWhim?/d} {*C) {%%} {mis) {eWhimird)
! January .25 0.12 -28.3 650 ) 32 a2 |
| February 0 60 0.84 -259 7340 30 20z i
| March 030 2.50 216 834.0 28 111G !
! Apel 030 4.29 120 87.0 27 < 10 '1
! May 0.85 479 40 850 26 51 |
June 1.00 5.51 8.8 657 O 29 308G j
July 100 4.71 14 3 55 0 27 173 :
August 100 3.48 10.0 560 25 noad ;
Seplember 100 2.16 E 710 27 2 & '
i October 150 1.10 -16 4 B8 { 28 29 .
[ November 040 0.22 243 80 0 11 4Bl l
d Decembet 025 005 =218 690 32 P !
|
[ Annual Season of Use i
Solar radiation thorizonlal) Mwh/m? 091 071 i
_| Solar rachanan {tited surface) MWwWhim? 113 08z !
i Avarage temperalture °C -7 -39 :
| average wind speed mis 29 28 |
Water Healing Load Calculation Estimate Notes/Range
_ Application type - Service hot water
© Systern conliguralion - Wilh storage ,
Builaing or load lype - HatelfMolei |
‘ Murmber of units Room 35 \
! Rale af occupancy Y 100% | 5010
Esbtm not water use (al =60 °C) Lid 2,355 b
. Hot waler use L'd 8400
I Desired watel lemperalure °C B0 .
|[ Days per week system 1$ used d 7 T
i Colo waier temperalure - AULO
| Finimum "z ] LSRN O
i rAasimum *C 1o B000 1%
L wonths SWH 0 use month 7.5
!. Ener demand lor months analysed Mwin 130 92

47136

Apturide, Eoedy Modey piige!

Downlown Hotet Energy Audil
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RETScreen® Financial Summary - Solar Water Heating Project

| Annual Energy Batance ______________________________________________________________[lvearlyCashFiows
Year Pretax Aftartax Cumuiative
Project name Dowtown Hotel  Electricity required MWh 1.0 * $ $ $
Project location Dawson City, Yukon 0 (90,964) (90,964) (90,964)
Renewable energy delivered MwWh 51.64  GHG analysis sheet used? yesino No 1 3,858 3,658 {87.106)
2 3,977 3977 (83,129)
3 4,099 4,099 (79.030)
Heating fuel displaced - Diesel (#2 oil) 4 4,225 4,225 (74.806)
5 4,354 4,354 (70,452)
| Financial Parameters 6 4.488 4,488 (65,964)
7 4,625 4,625 (61.339)
Avoided cost of heating energy s Debt ratio % 8 4767 4767 (56.571)
- : 9 4913 4913 (51.658)
10 4,759 4,759 (46.899)
1 5,219 5,219 (41,680)
Income tax analysis? yes/no | No 12 5,379 5,379 (36.301)
13 5,543 5543 (30,758)
14 5,713 5.713 (25.045)
Retail price of electricity $/kwh 0.157 15 5,888 5,888 (19,157)
16 6,068 6,068 (13.088)
Energy cost escalation rate % 3.0% 17 6,254 6,254 (6.834)
Inflalion - % 2.0% 18 6,445 6,445 (389)
Discount rate % 0.0% 19 6.642 6,642 6,253
| Project ife yr 25 20 6.474 6.474 12,727
21 7,055 7.055 19,782
| Project Costs and Savings 22 7.270 7.270 27,053
23 7.493 7.493 34,545
Inttial Costs Annual Costs and Debt 24 7.722 1.722 42.267
Feasibility study 00%  $ - 0&M $ 264 25 7.957 7.957 50,224
Development 0.0% $ - FueVElectricity $ 162
Engineering 2.9% $ 4,000
RE equipment 53.2% $ 74,582  Annual Costs - Total $ 426
Balance of system 34.5% $ 48,397
Miscelianeous 9.4% $ 13.178  Annual Savings or income
Inttial Costs - Total 100.0% $ 140,156 Heating energy savings/income $ 4,169
Incentives/Grants s
Annual Savings - Total $ 4,169
Periodic Costs (Credits)
Vatves and fittings 3 250  Schedule yr # 10,20
Pool heat pump compressor $ -
3 -
End of project iife - 3 -
Financial Feasioitity .|
Pre-tax IRR and ROI % 3.3%
After-tax IRR and ROl % 3.3%
Simple Payback yr 243 Project equity $ 140,156
Year-to-positive cash flow yr 181
Net Present Value - NPV $ 50,224
Annual Life Cycte Savings 3 2.009 L
Profitability Index - Pl - 0.36
Version 2000 € Minister of Naturat Resources Canada 1997 - 2000 NRCan/CEDRL

Downtown Hotel Energy Audit
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RETScreen® Financial Summary - Solar Water Heating Project

| Cumulative Cash Flows Graph
SWH Project Cumulative Cash Flows
Dowtown Hotel, Dawson City, Yukon
Year-to-positive cash flow 18.1 yr IRR and ROI 3.3% Net Present Value $ 50,224
60.000
40.000
20,000
&
7 0
K]
'S
£L
L]
o
(&)
£ (20.000)
k]
3
E
=1
(&)
(40.000)
(60.000}
(80,000}
{100.000) L—
Years
L

Version 2000 © Minister of Natural Resources Canada 1997 - 2000 NRCan/CEDRL

Dowritown Hotel Energy Augit
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NASA Surface meteorology and Solar Energy: REil'Screen Data - Avallabie L abies FAZE 1Ol
)

NASA Surface mete’ordlogy and Solar Energy
Data Set

RETScreen Data
Latitude 64.17 / Longitude 139.5 was chosen.,

RETScreen Model(s) chosen:
Solar Water Heating

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

Lat 64.17 —
Lon 1395 Jan ||Feb |[Mar||Apr|May||Jun |[Jul |[Aug||Sep ||Oct Nov‘DeL

[10 Year Average”O.12|(0.84‘[2.50”4.29”4.79“5.SIH4.7l||3.48H2. ] 6‘[ i .10“0.22‘:0.0?

Average Temperature ()

‘Anxluaﬁ‘

Dec Average|

Jun |Jul ||Aug||Sep |Oct |[Nov

Lat 64.17 ]
Lon 139.5 Jan [IFeb (Mar ||Apr ||May

"10 Year Average }-28_3(-25.9“-2|.6[[-12.0|'-3.98||8.82||14.1”9.96] -0.87 |;l6_4]k24.3”-27.8ir-i0.7 I
[EINino Y ear (1987)|[-29.9]-27 0[[-22.2][-14.1]-5.968.15][15.0][10.7][-2.24]|- 18.3/-23.9]-32.7| -1T8 |

LaNina Year(l988)}-29.1]|-26.3]-21.3H-11.7y-3.19\ﬁ0.3}\17.ﬂ‘7.4§u1.41”44.4]@2.01;_24.2” -5.64 |

Dec

=

Average Relative Humidity (%)
Lat 64.17 NovpedlAnnual {

Lon 139.5 Jan||[Feb||Mar{|Apr|May|/Ju ‘Aug Sep||Oc ‘ Average

[10 Year Average][65] 73] 84][87] 85 |[67][55] 56 ][71[88][ 80 [69 1 73 1J

Average Wind Speed (m/s)

Annual }
Avecrage

MLat64.17
Lon 139.5 Jan Feb‘Mar Apr |([May|Jun |[Jul ||Aug|Sep ||Oct |[Nov ‘Dec

‘[10 Year Average  |3.21{3.01)[2.782.69][2-63[2.93]2.73] 2. 78] 2.65|[2.79][3.08] .18 2.87 |
[ETNino Year (1987)][3.28]3.13]2.72|[2.54][2.60!3.00 2. 18][2.45][2.85]2.59 3.19][3.29]| 2.8

La Nina Year (1983)3.22][2.97)2.75|2.91]2.46][2.50][2.68]3.14/2.49)2.98]3.00)3. 77 2.85 ]

It 1s recommended that users of these wind data view the Methodology Section of this web site. The user
may wish (o correct for bias as well as local effects within the grid region.

http://eosweb larc.nasa.gov/cgi-bin/sse/retscreen.cgi?step=2&lat=64.17&lon=139.5&num=_.. 02-01-23
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RETScreen® Energy Mode! - Solar Water Heating Project

Site Condllions Estimate Notes/Rangs
Projecl name Dowtown Hotel
Praject locauon Dawson City, Yukon
Neares( locauon for wezther data Cawson City Complete SRANI.C sheef
Annual solar cadiation (bilted surface) MWh/m? 1.13
Annual average temperature *C -10.7
Annual average wind speed m/s 2.9
Deswed load temperature *C 60
Hot water use Lid 8,400
Number of months analysed maonth 4.0
Energy demand for months analysed Mwh 70.54
System Characteristics Estimate Notes/Range

Applicabon type Service hol waler (with slorage)

Base Case Water Healing System

116.38

Heating fuel lype - Diesel (#2 oil}
Heating systam seasonal efficiency % 70% 60% lo 300%
Solar Collector
Collector type - Glazed See Techrical Ngte 1
Solar waler heating collector manufacturer Thermo Dynamics See Product Datapase
Solar waler heating collector model G3z2
Area per collector m? 3.00 1.00 10 500
Frltau alpha) coefficrent - 0.74 0.50 10 0.90
Fr UL coefficient (Wim)r*C 5.25 3.50t0600
Suggesied number of collectors 54
Number of collectars { 50 |
Total coliector area m? 150.0
Storage
Rauo of starage capacity o coll. area L/m? | 375 ] 37511000
Storage capacity L 5,625
Balance of System !
Heat exchanger/antifreeze prolection yesino | No }
Suggesled pipe diameter mm N/A 810 25 0r PVC 3010 38
Pipe diameter mm 25 B0 250rPVC 30 1c 38
Purnping power per collector area W/m? 3 Jlo22 0or0
Piping and soiar tank losses Yo 3% 1% 10 10%
Losses due 1o snow and/or dirt % 5% 2% to 10%
“arz. dist. from mech. room (o collector m 27 51020
% of Noors from mech. room to collector - 2 Oto 20
Annual Energy Production {4.00 months apalysed) Estimate Notes/Ranpe
Pumping energy (eleclricity) MWh 0.37
Specific yield kwWhim? 216
System efficiency o 42%
Selar fraclion for manihs analysed % 46%
Renewable energy deliversd MWh 32.33

Complete COSI Anglys:s shee! ‘

version 2000 © Minisier of Nawral Resources Canada 1997 - 2000

Downlown Holel Energy Audit

NRCan CEDRL



- w v v TP OwWOOTRUIUDPEOOO00CO0O000200020002000a

RETScreen® Solar Resource and Hesting Load Calculation - Solar Watar Heating Project

Site Latitude and Collector Orlentation
Naarest locaban far weather data

Latitude of praject locaton
Siope of soiar colieclor
Azimulh of solar collecior

Estimate
Oawson City
°N 54.2
v 25.0
N 0.0

See Weathes D e
S00ws00
0010900
00w 1800

Note 1 Cells on grey are ot used for anemgy calculslions; 2 Revian hig ekl to chack Ins) all required inpuis are lilled f you CRANDE SysLEm type o Solar colleGhor type o

pOG! type &f MBEINOd lor calulaling cokl waler lamparsiure )

Fractlon of Monthiy averags Monthly Monthly Monthly Monthly average
month daily radiation avelage avarage avarage daily radiation
used on harlzontal femperaiure relative wind speed in plane of
surface hurnidity solar collector
Month -1 (kWhim*id) (°C) (%) {m/s) {kWhim?/d}
January| 000 0.12 -28.3 65.0 32 042
February| 0.00 0.84 -25.9 73.0 30 202 ;
March 0.00 2.50 -216 84.0 28 415 |
Aprik (.00 4,29 -120 87.0 2.7 519
May 0.00 4.7¢ -4 0 85.0 26 51
June 1.00 5.51 8.8 B7.0 2.8 550
July 1.00 4.71 14.9 65.0 2.7 a7y
August 1.00 .48 10.0 56.0 2.8 3 B4
Septernber 1.00 2.16 -0.9 71.0 2.7 284
Oclober| 0.00 1.10 -16.4 88.0 2.8 219
Naovember 0.00 0.22 -24.3 80.0 3.1 064
December 6.00 G.05 27.8 T 69.0 32 028
Annual Season of Use
Solar radialion (honzonlal) M h/mi* 0.91 0.48
Solar radiauon (hited surface) Mwhim? 1.13 Q&2
Average tamperalure *C -10.7 8.0
Average wind speed m/s 29 28 J
Applicatlion type - Service hot waler
System configuralion - With storage
Building or lgad type - Hotel/Motel
Number ol unis Room 35
Rale of occupancy %o 100% A0 1o 100
Estrn. hot waler use (al =60 "C} Ld 2,355
Hol waler use Lid | 8,400
Desiwed water temperature *C 60
Days per weeék system s usad d 7 17
Coid waler iempeiature - Auto
Mimmum C 1.0 1.0 100
Maaimum *C 10 50150
rionths SWH n use month 4.0
Ene: demand for months analysed MW/h 7054
Return 1o Energy Mode: sfree!

Oawnlawn Hatel Energy Audit
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RETScreen® Cost Analysis - Solar Water Heating Project

Type of project.

yetsion 2000

© Misier of Naluial Resources Ganaga 1€97 - 2000

Dewntown Hotel Energy Audil

Relallve Quaniity Unit Cost
Initial Costs (Cradits) Umit Quantily Unit Cast Amount Casis Range Rango
Other ] Cost™ ] 0 [ 5 | & - ;
Sub-lotal - s 0 0% I
1
D‘% [ Cost | 0 [ $ -1 8 |
Sub-lolz! : $ ao% )
Engineenng i
[Other | Cost ] 1 B 4,000 | 4,000 :
Sub-lolal - $ 4,000 4.7% i
Renewable Enetgy (RE} Foupment I
Solar collactor m? 150.0 3 30| s 48,500 |
Salar storage tank L 5,625 3 s . ;
Solar logp pipig maienals 79 $ 600 |8 477 !
Cueulating pump(s) w 375 3 1.00 8 375 |
Heal exchanger kW 00 $ QS - - .
Transpartation project 1 $ 1,500 | § 1,500 i
[Other [~ Cost 0 5 3k . |
Sub-total : § 48,852 57 4% §
Bailance of Systerm |
Colieclor support struclure m’ 150.0 $ 403 6.000 !
Plumbing and contro! project § $ 1.500 | § 1,500 !
Colleclor installalion m? 150.0 5 75| 8 11,250 - |
Solar loop nstaliation m 79 s 3500 | ¢ 1192 . !
Auxhary equipmani installation project 1 $ S00 % 500 i
Transportaton project | 9 5 3600 8 3.600 i
[Other |  Cost | 0 $ -18 - - - !
Sub-fotal : $ 24,042 28.3% }
Miscelianeaus
Training p-h | 4 $ 60 )% 480 i
Contingengles Y% J' 10% H 76,803 § 7,689 - :
Sub-lotal ; 3 8,158 56% !
Initial Costs - Tolal $ 05,063 100 0% !
Relalive Quaniily Unit Cost
Annual Cosls (Cradits) Unit Quaniily Unit Cost Amaunt Costs Ranaae Rangs
Q&M
Praperiy taxesfinsurance project 0 § -1 % - -
O&M tabour project 4 $ 60| § 240 '
[Other | cCost 0 3 -3 - |
Coningencies % 10% ] 240 % 24 - I
Sub-total - $ 264 813% |
FuelFlectneity kwh 372 $ 0.1570 | § 58 18 1% t
Annual Costs - Total 5 322 100.0% ;
Valves ang fitings Cost 10 yr $ 250 | % 250 - .
Pool haat pump comprassor Credil 10 yr 5 MR - !
s - -
End of project iife H - Gota GHG Anawss sneer’
NRCa CESRL
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RETScreen® Financial Summary - Solar Water Heating Project

Year Pre-tax After-tax Cumulative
Project name Dowlown Hotel  Electricity required MWh 04 # $ $ $
Project tocation Dawson City. Yukon 0 (55,905) (55.909) (55.905)
Renewable energy delivered MWh 3233 GHG analysis sheet used? yesino No 1 2.359 2.359 (53,546)
2 2,433 2,433 (51.113)
3 2,508 2,508 {48.605)
Heating fuel displaced - Diesel {#2 oil) 4 2,586 2.586 (46.018)
5 2,667 2,667 (43.352)
6 2750 2750 (40.602)
7 2,835 2,835 (37.767)
Avoided cost of heating energy SiL Debt ratio % 0.0%| | 8 2,923 2,923 (34.844)
. : 9 3,014 3,014 (31,830)
10 2,803 2,803 (29,027)
11 3,204 3.204 (25.823)
Income tax analysis? yesino No 12 3,303 3.303 (22.520)
13 3,406 3.406 (19.114)
14 3.511 3511 (15.602)
Retail price of electricity $/kWh 0.157 15 3,620 3.620 (11.962)
16 3,732 3.732 (8.250)
Energy cost escalation rate % 3.0% 17 3,848 3.848 (4,402)
Infiation % 2.0% 18 3,967 3.967 (434)
Discount rate % 0.0% 19 4,090 4,090 3,656
Project life yr 25 20 3.845 3.845 7.501
21 4,347 4,347 11,848
22 4,481 4.481 16,329
23 4,620 4620 20,949
initial Costs Annuai Costs and Debt 24 4,763 4,763 2571
Feasibifity study 0.0% 3 - Q&M $ 264 25 4910 4.910 30.621
Development 0.0% $ - FuelElectricity $ 58
Engineering 4.7% $ 4.000
RE equipment 57.4% $ 48.852 Annual Costs - Total $ 322
Balance of system 28.3% $ 24,042
Miscellaneous 9.6% $ 8,169  Annual Savings or Income
Initial Costs - Total 100.0% $ 85,063 Heating energy savings/income $ 2,610
Incentives/Grants 3
Annual Savings - Total $ 2,610
Periodic Costs (Credits)
Valves and fittings 3 250  Schedule yr # 10,20
Pool heat pump compressor $ .
[ R
End of project iife - $
Pre-tax IRR and RQOI % 32%
Afler-tax IRR and ROt %o 32%
Simple Payback ye 24.4 Project equity $ 85.063
Year-to-positive cash flow yr 18.1
Net Present Value - NPV 3 30,621
Annual Life Cycle Savings $ 1.225
| Profitabinty index - Pl - 036
Jersion 2000 «yMinsien of Natural Resowces Canadga 190G/ - 2000 NRCan/CEDRI

Downtown Holel Encrgy Anas
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RETScreen® Financial Summary - Solar Water Heating Project
Cumuiative Cash Fiows Graph

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

Year-to-positive cash flow 18.1yr IRR and RO 3.2% Net Present Vaiue $ 30,621

40.000

* 30,000

20,000

10.000

19 20 21 22 23 24 5
(10.000)

(20.000)

Cumulative Cash Flows ($)

(30.000)

(40.000)

(50.000)

(60.000)

(70.000)

Years

Verson 2000 « hhimister of Natural Resources Canada 1997 - 2000 NRCan/CE DRy

Downtown Hotel £ nergy Audn
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Downtown Hotel Energy + Building Systems Audit

APPENDIX D: Electrical Report Data

[~y Ay g Thevgieans
Epergy Anaiyses + et
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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
$ 5236
$ 3,570
$ 3,570
$ 8,806
$ 1,586
$ 2,900
3.04 years
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Option 2: Fluorescent Lighting

Project Description:
Upgrade interior lighting as follows:
- replace all existing T12 fixtures with new electronic ballast T8 fixtures

Cost Breakdown:

Materials:

T8 surface mounted Fixtures (26 @ $71 each) $ 1,846

T8 8' T-bar Fixtures ( 20 @ $100 each) $ 2,000
Subtotal: $ 3,846

Labour:

Installation: 46 fixtures @ 2/3 hour each and $60 per hour $ 1,840
Subtotal: $ 1,840
Total Cost: $ 5686
Propane used to compensate for heat lost due
to lower wattage bulbs: $ 440
Total Saving: $ 623
Simple Payback: . 9.13 vyears
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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
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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

Time Time

El. Cost

€l €l.
Total Total Before After Cost!/ Cost/ €l Use Use& El.Use EI Use El Saving Saving
kW kv kW kW (Hrs/ (Hrs/ Time kW kWh Before Demand Saving Saving Saving (kW) Tota!

Area # Before  Before After After Wk)  Wk) (Wks)  ($) %) {kWh) (%) ($) {kwh) {MJ) $) _(3)
Restaurant

Replace 40W incandescent with 7W compact fluorescent 14 0.040 0560 0.007 0.098 84 84 52 7.49 0.1482 2,446 413 299 2,018 7.265 42 341
Kitchen

Replace 60W incandescent with 11W compact fluorescent 2 0.060 0.120 0.011 0.022 84 84 52 7.49 0.1482 524 88 63 428 1.541 9 72

Replace 4 T-12 tubes with 4 T-8 tube & 1S ballast 4 0.160 0.640  0.120 0.480 84 84 52 749 0.1482 2,796 472 104 699 2,516 14 118

Replace 2 T-12 tubes with 2 T-8 tube & 1S ballast 13 0.080 1.040 0.060 0.780 84 84 52 7.49 0.1482 4,543 767 168 1.136 4,088 23 192
Hallway

Replace 2 T-12 tubes with 2 T-8 tube & IS ballast 5 0.080 0.400 0.060 0.300 168 168 52 749 0.1482 3,494 554 129 874 3,145 9 138
Hotel Rooms

Replace 60W incandescent with 11W compact fluorescent 170 0.060 10.200 0.011 1.870 28 28 52 7.49 0.1482 14,851 3.118 1,797 12,128 43,663 749 2,546
Mechanical Room

Replace 4 T-12 tubes with 4 T-8 tube & IS ballast 2 0.080 0.160  0.060 0.120 168 168 52 7.49 0.1482 1,398 222 52 349 1.258 4 55

Replace 60W incandescent with 11W campact fluorescent 0.060 0.120 0.011 0.022 56 56 52 749 0.1482 349 63 42 285 1,027 9 51
Bar Area

Replace 60W incandescent with 11W compact fluorescent 20 0.060 1.200 0.011 0.220 84 84 52 7.49 0.1482 5,242 885 634 4,281 15,410 88 722
Bar Washrooms

Replace 60W incandescent with 11W compact fluorescent 2 0.060 0120 o0Nn 0.022 84 84 52 7.49 0.1482 524 88 63 428 1.541 9 72

Replace 2 T-12 tubes with 2 T-8 tube & IS ballast 4 0.080 0320 0.060 0.240 84 84 52 7.49 0.1482 1,398 236 52 349 1,258 7 59
Hallway

Replace 2 T-12 tubes with 2 T-8 tube & IS baliast 2 0.080 0.160  0.060 0.120 84 84 52 7.49 0.1482 699 18 26 175 629 4 29

Replace 60W incandescent with 1 1W compact fluorescent 2 0.060 0.120 0.011 0.022 84 84 52 7.49 0.1482 524 88 63 428 1,541 9 72
Washrooms (Main Floor)

Replace 2 T-12 tubes with 2 T-8 tube & IS ballast 4 0.080 0.320 0.060 0.240 168 56 52 7.49 0.1482 2.796 443 3N 2,097 7,548 7 318

Replace 60W incandescent with 11W compacl fluorescent 2 0.060 0.120 0.011% 0.022 168 56 52 7.49 0.1482 1,048 166 146 984 3,543 9 155
Boardroom

Replace 2 T-12 tubes with 2 T-8 tube & IS ballast 11 0.080 0.880 0.060 0.660 35 35 52 749 01482 1,602 316 59 400 1,441 20 79

Replace 60W incandescent with 11W compact fluorescent 6 0.060 0.360 0.011 0.066 35 35 52 7.43 0.1482 655 129 79 535 1,926 26 106
Storage Area

Replace 60W incandescent with 11W compact fluorescent 2 0.060 0.120 0.011 0.022 7 7 52 749 0.1482 44 17 5 36 128 9 14
Office

Replace 2 T-12 tubes with 2 T-8 tube & IS ballast 3 0.080 0.240 0.060 0.180 84 84 52 749 0.1482 1.048 177 39 262 943 5 44

Replace 60W incandescent with 11W compac! fluorescent 6 0.060 0.360 0.011 0.066 14 14 52 7.49 0.1482 262 7 32 214 774 26 58
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Main Entrance
Replace 25W incandescen! with 5W compact flourescent 10 0.025 0.250 0.005 0.050 168 168 52

7.49 0.1482 2,184 346 259 1,747 6.290 18 2717
Laundry Room
Replace 2 T-12 tubes with 2 T-8 tube & IS ballast 2 0.080 0.160  0.060 0.120 84 84 52 7.49 0.1482 699 118 26 175 629 4 29
Exit Signs
Replace Incandescent with LED 9 0.030 0270  0.002 0.022 168 168 52 749 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.














