


Client name : Mukesh Parikh
Site area : 4427 sf

Climate : Humid Subtropical Climate
Location : Pittsburgh

The residence is located in Shadyside
neighborhood of Pittsburgh. It is a brick clad
structure with wooden cladding on last floor
and roof shingles. It consists of three floors,
an unvented attic and a heated basement. It
has living room, kitchen and dining, three
bedrooms and a big common room on the
third floor. It has two occupants during
weekdays and three during weekends.

It has an entrance on northwest direction
and the rear side of the house enjoys
adequate sun exposure.
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Pittsburgh lies

in

humid

harsh, from October to March.

The wind is prevalent from South and
West direction almost throughout the
It is more intense from southwest

year.
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* Increasing southern sun exposure in spaces that are used mostly during the day, as Pittsburgh
remains fairly cold throughout the year.

e Having wind barrier in west direction to avoid strong wind during cold winter while having a
provision for south west wind to prevail during summer.

e Compact designing to prevent heat loss during winter.

* Insulating the spaces wherever the infiltration rate seems to be high. Tightening of envelope
strategies should be applied.

* I|dentification of secondary spaces and their placement in less advantageous direction in order to
get climatic advantage for most used spaces.

* Operable windows to ensure air movement depending on respective seasonal conditions.

e Using trees as a natural asset in controlling sun shades and wind.

e Directing the flow of surface runoff in such a way that it does not affect the junctions of ground
with the building, which can result in mold growth, weakening of wall etc.
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 The direction of the contours is such that the surface runoff is towards the road, hence no water
clogging takes place on site. N
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This diagram shows sun shadows during summer,at 9:00 AM, 12:00 PM and 3:00 PM.The wind is strong from west which is
preferable during summer.The living room and kitchen are maost used spaces ,nence they should be exposed to wind in
summer as well. N
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This diagram shows sun shadows during winter, at 9:00 AM, 12:00 PM and 3:00 PM.The kitchen and dining space remain
shaded during winter. Also the wind direction is strong from the western direction as well as from south west.The trees on
southwest block the sharp flow hence they are planted strategically.




e Basement e First Floor



e Second Floor e Third Floor



e Basement e First Floor



e Second Floor e Third Floor



| ‘ Living, | Intern Env. Htg
Space SquareFo  Circ, Time #Peopl CL al Interests: | Clg
Title ot Suppor in Use e O Loads Views/ Ven
Range t? MET 0-5 L/M/H Access t |
‘ 1-5
' LIVING 450 | LIVING ALL P33 0.5- H | Windows with = H+C
ROOM DAY M:1-3 2 street view
. " and sun light | |
KITCHEN 265 | LIVING ALL P3| 1.5- H | Window to H+C
AND DINING | DAY M:1.5-3 3 | backyard +V
BEDROOM 1 225  LIVING | DAILY P2 | 05- H Windowto | HeC
M:1 | 1.5 | backyard | +V
BEDROOM2 348  LIVING  DAILY P 12| H | Window with | H+C
M:1 | street view +V
GUEST 180 LIVING RARE P:1 05- ‘ M | Window to H+C
ROOM M:0.8 2 backyard +V
STORAGE 55 | SUPPOR | DAILY P:1-3 | 0.5- L | Windows for \
T M:1.5 3 | cross
ventilation
READING 90 | SUPPOR | DAILY P:1-3 1-3 M | Window with H+C
AREA T M:1 street view
o | N
COMMON 680 | LIVING RARE P:1-3 2-3 M | Windows for H+C
ROOM M:15 cross +V
\ ventilation
| -t | o |
TOILET (2) 120 EACH  SUPPOR | DAILY P:1-3 0- M - H+C |
T M:1-2 | 1.2 |
QUTDOOR 100  SUPPOR @ DAILY P:1-3 2-3 M | Backyard -
SITTING T M:2 |
o | o | |
STAIRS 120 ‘ CIRC  DAILY P13 05 L . H+C
M:1.5 2 \

1 [ i ‘ | Space‘
S S [SE | E NElN W  Priorit
w y
1,23
| | .
X 1
X X‘X 1
x‘x X X | 1
X | X X 1
|| . '
X X | X 3
X | x | x x  x|x X 2
‘x X 2
X X | X x x X X 2
X X | x| x| x x X 1
X | X | X 2
| |
X | X X 2
|




Staircase shiftedto e js shifted to
north as it is not a

. north so as to give
living space

space to primary Toilet is shifted to
areas|in south. north so as to give
space to primary
areas |in south.

Living room shifted
from northwest to
southwest to gain

solar exposure. ) )
Kitchen shifted

southeast to gain
more solar exposure
as it is used most of

the day. o Guest bedroom
Outdoor sitting shifted to south
space extended in
south direction N

FIRST FLOOR PLAN SECOND FLOOR PLAI @







The Solar Window
depicts that the
location chosen for
the redesigned
space is
appropriate as it
does not get
shaded by the
surroundings.
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This section deals with heat losses that are
actually occurring due to existing envelope,
glazing, door type, basement and floors.

This, in turn gives the peak heat loss and the
annual heat loss. It is observed that maximum
heat loss occurs due to infiltration.




Section 1 First Floor

All spaces rendered yellow are the heated spaces. @
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Second Floor Third Floor

Note : The attic is unheated . @
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BEDROCM

BEDRCOM

LIMING ROOM

Section 1
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Section 2



OUTER AIR FILM

=} 4"FACE BRICK

—— 1 1"AIR GAP

B 2' X 6" WOOD STUD
172" PLY

~=—— 6" FIBREGLASS INSULATION

1/2" DRY WALL
~{[=——INTERIOR AIR FILM

= EXTERNAL WALL 1 [W1]

OUTER AIR FILM
WOODEN SHINGLES
1" AIR GAP
B2 X 6" WOOD STUD
—— 1/2" PLY

1/2" DRY WALL
““{F—INTERIOR AIR FILM

- EXTERNAL WALL 2 [W2]

* Value taken from Gerry Mattern’s notes

W1 MATERIALS R VALUE

-~ 6" FIBREGLASS INSULATION

Outer Air Film 0.17
4” Face Brick 0.44
1” Air Gap 1
% “Ply 0.63
6” Fibreglass Insulation 22.20*
% “Dry Wall 0.32
Interior Air Film 0.68
TOTAL 25.44
U [Btu/h F sft] 0.039

W2 MATERIALS R VALUE

Outer Air Film 0.17
Wooden Shingles 0.97
1” Air Gap 1

% “Ply 0.63
6” Fibreglass Insulation 22.20*
% “ Dry Wall 0.32
Interior Air Film 0.68
TOTAL 25.97
U [Btu/h F sft] 0.039



OUTER AIR EILM \ R1 MATERIALS R VALUE

Outer Air Film 0.17

6" AIR GAP Shingles 0.87
SHINGLES Air Gap !
1/2" GYPSUM i, LV % “ Gypsum Board 0.44
BOARD gl%%D Inner Air Film 0.68
INTERIOR ,
Air G 1
AIR FILM reap
%” Gypsum Board 0.68
6” Fibreglass Insulation 22.20
WOODEN "
SHINGLES %” Gypsum Board 0.44
1/2 " PLY Inner Air Film 0.68
1"AIR —a
GAP S 6" TOTAL 28.16
6" FIBREGLASS :-.'__‘"__ FIBREGLASS U [Btu/h F sft] 0.035
INSULATION . oy INSULATION

BOARD



o 6" CONCRETE
47— 2" FIBREGLASS INSULATION
Eyh & 172" DRY WALL

Sy = INTERIOR AIR FILM

BELOW GRADE WALL [W3]

COMPACTED EARTH

i INTERIOR AIR FILM

D = 4" CONCRETE BLAB

AT N

I_fl:-:i*}".: ] FIEREGLASS

BELOW GRADE FLOOR [F1]

'S Heat Loss of Below Grade Insulated Wall
(2” insulation) , 7’ depth

Perimeter (ft) = 139 *

F factor = 0.035

F1 Heat Loss of Below Grade Insulated Floor(3”

insulation) , 5’ depth
Area (sq ft) = 940 sq ft

F factor = 0.45

|. Sum “f’ factcﬁ

)
Path Length
Depth through Soil [Tnsulation| .
(fy [() v d 1-in. 2-in. 3-in.
0-1 (1st) 0.68 0.410 0.152 0.093 0.067
0 1-2(2nd) 2.27 0.222 0.116 0.079 0.059 U
2-3 (3rd) 3.88 0.155 0.094 0.068 0.053
3-4 (ath) 5.52 0.119 0.079 0.060 0.048
4-5 (5th) 7.05 0.096 0.069 0.083 0.044
5-6(6th) 8.65 0.079 0.060 0.048 0.040
6-7(7th) 10.28 0.069 0.054 0.044 0.037

gy = 9.6(BBXin)/ (O HFY Kinguuson = 0-24(Brub)in.)/ (fe?)(F).

a o

2. Select modified U X area of floor

& Table2 Heat Loss through Basement Floors
HEAT FLOW LINES' P \&lowgrade floor [Btu/(h)(T12)(F)]

Width of House

Depth of F il

RADIAL 15OTHERMS Wall below Grade (ft) 20(fy) 24 (f1) 28 (f1) 32(f9
o ChaDE AN 5 0032 0029 0026 002
BASEMENT WALL) 6 0.030 0.027 0.025 0.022

THERM
T, - S S0l

OF BASEMENT WALL

AND FLOOR)

Fig.1 Heat Flow from Basement



HEAT LOSS

R-value U-value Total area Heat loss
Coefficien
i
(hrft2*FiBtu) [{BtwheftZ*F) ft2 UA=Btwhr
Detail # SE
WALLS Wall 1 (W1) 25.44 038 2553 0.5aT
Wall 2 (W2) 2547 03g 1104 41.852
WINDOWS Double pans 2 0.5 278 138
DOORS Wood with glass 1.25 08 147 117.6
ROOFS Roof 1 (R1) 28.18 0.035 1200 42
Slab
BELOW GRADE FLOORS madified U fi2
| Floor 1 (F1) 0.03 40 301
BELOW GRADE WALLS fotal F permeter fi.
| Wall 3 (W3) 045 138 51.80
INFILTRATION (heated volume of the building = number of air changes x the heat capacity of air .018 Btu ft3°F
HFAC, x DBz wvolumecuft = heatloss cosfiicient
1= 0.018 = 32600 =895 BwhrF
Ga5
TOTAL HEAT LOSS COEFFICIENT (total LUA) BiuwhrF 1003 1225
HEAT LOSS SOURCE UA HEAT %
LOsS
Btwhr*F
Transmission Losses:
Walls 141.518 11 56%
Windows 138 11.27%
Dioors 117.6 9.60%
Flioors 75.2 6.14%
Ceilings 42 343%
Irfiltration Losses 718 58.47%
PEAK HEAT LOSS (BTUR) = Total UA #| T {design indoor*F - design outdoor*F )
= 1225 X i) To503 Btuh
AMMUAL HEAT LOSS = Total L& t3 24hrs i) annual degres days
(MMBTLY
L = 1225 X 24 x|5087 = | 176 MMBiu
Building Energy Performance Annual Loss 1 5q.ft heated =|BEFS BTWsqft x 00315
USimetnic
176 = 10 ! 4427 =| 368760 BTU/=gft = 125 KWhimz




TRANSMISSION LOSSES Wall

Infiltration Loss

5B.AT7
Doors
o6
Floors
— h14
|
| Ceilings
343

s Wall = Windows « Doors = Floors  » Ceilings = Infiltration Losses



This section deals with the actual energy
consumed in the house due to heating,
cooling, domestic hot water, appliances
depending on their fuel type (gas or electric).
It also shows the cost calculations . These will
determine what retrofits are needed and in
what way can the costs be controlled.

Annual Savings
for cooling your home, based on

the efficiency of a matched system
43%
38%
33% %
=
e,
on (SN I e R

8seir  10ser  12sem 136k’ 14 sew

P 5 T
i
Fmstyie, sysiem sefings, equipment mainkenarce. locl cimcte, adual coms

sovings may wary deperding on your
oo

persond
and irmsial chan of aquipmant and dud sylem.

Showers and baths
35%

Tollet flushing
30%

Laundry

20%

Kitchen and drinking

10% '
Cleaning -

5% //_,_..-—________*E——

S

12 watt LED

$200 Lifetime
Savings

over an
incandescent
with the

same brightness

4@verled




Heating: Building Load Coefficient

1. UA total for house (BTU/h °F) 1225 x 24 = 29400 building load coefficient (BTU/day °F) 10therm or 10ccf gas = mcf = mmbtu
(could vary per month if storm windows, night insulation, or zoning is used) o .

2. DD base 65 °F. Look up monthly DD at that base or calculate (new DD base— ave temp,/month) x days month gﬂl oil =1 ADfODD BTU = .14mmbtu

Heating fuel type 1 GAS (choose: gas, oil, eleciric, other) cord of wood = 20 mmbitu

3B. heating system efficiency 80 % 1 kWh = 3413 biu (mmbiu = btu x 10°)

4. $ 5.5/mmbiu

(rotal mmbiu from the bills divided by the $ charged); total costs in 4. may be less than bills if gas is used for DHW, cooking, and

drying.
1. 2. mo. 3. divide by sys- 3B. 4. Total Heating
BLC = 24 UA HDD Htg. Load BTU x 10¢ tem effic. Htg. S5ystem Demand cost/ Cost
(base 65°) (1.X2.) (eg. .85 = B5%) (BTU x 10%) mmbtu
Jan 29400 X 1221 = 35 0.80 43 X 5.5 = 236.5
Feb 29400 X 1293 = 38 0.80 47 X 5.5 = 258.5
Mar 29400 X 897 = 26 0.80 32 X 5.5 = 176
Apr 29400 X 371 = 10 0.80 13 X 5.5 = 71.5
May 29400 X 118 = 3 0.80 4.3 X 5.5 = 23.65
June 29400 X 43 = 1 0.80 1.5 X 5.5 = 8.25
July 29400 X 15 = 0.4 0.80 0.5 X 5.5 = 2.75
Aug 29400 X 26 = 0.7 0.80 0.9 X 5.5 = 4.95
Sept 29400 X 61 = 1 0.80 2.2 X 5.5 = 12.1
Oct 29400 X 354 = 10 0.80 13 X 5.5 = 71.5
Nov 29400 X 789 = 23 0.80 28 X 5.5 = 154
Dec 29400 X 917 = 26 0.80 33 X 5.5 = 181.5
6105 174.1 218.4 1201.2
Total Heating Load System Demand Heating Cost $
HDD (mmbtu) (mmbtu)




What is the heating Btu/ SqFt?

Where Your Energy Dollar Goes:

8-12% What is the heating Btu/ SqFt-HDD value?
Lighting & btu/sqft-hdd = 8.08

Appliances
Check the box to show the energy use of your home:

15 - 22% [ | Passive house = 1 watt house (per sgmeter and hdd metric) = 0.8 Btu/sqft/hdd
Heating Water

btu/sqgft = 49333

[ |Best new homes: 2 Btu/SqFt-HDD

[ |ENERGY STAR® homes: 5 Btu/SqFt-HDD

[ ]low usage existing homes: 7 Btu/SqFt-HDD

68 -72% m medium usage existing homes: 11 Btu/ SqFt-HDD

Cooling &
Heating [ |high usage existing homes: 15 Btu/ SqFt-HDD

Source: U.S. Department of Energy



General Information
7. Monthly CDD or cooling hours/month (variable by month)
Equipment SEER rating _14 BTU/wh (find SEER and capacity on equipment)

Unit Capacity 24000 BTUh (note: 1 ton = 12,000 BTU /hrs) (if window units add all together)
8. Monthly cooling system demand in kwh/CDD _1.7 = unit capacity in BTU/hr divided by
(SEER in BTU/wh x 1000 wh/kwh) 5. S/
9. Electricity cost $ 0.10 /kwh (from bills) %ﬁrﬁ;‘ﬁf;? ngﬁh Ezia\l”gfgeé:si
Kwh
Jan 1.2 5.5 6.6
Feb 1.2 55 6.6
Mar 1.2 5.5 6.6
Apr 1.2 5.5 6.6
May 1.8 5.5 9.9
June 1.8 5.5 9.9
July 1.8 5.5 9.9
Aug 1.8 55 9.9
Sept 1.8 5.5 9.9
Oct 1.2 55 6.6
Nov 1.2 5.5 6.6
Dec 1.2 55 6.6
17.4 $95.7
Total? DHW load DHW cost




Total

[Activity | Gallons | | #of
’ per use times per TOTAL
month (GPM)
(Winter)
| Clothes 32 4 = 128
| Washing
| Showering 20 35 = 700
| Bathing 20 5 = 100
1 Automa 12 4 = 48
| tic
| Dish-
| washing
| Preparing 5 30 = 150
| Food
| Hand 4 15 = 60
| Dishwashin
1186

Activity | Gallons # of
per use times per TOTAL
month
(summer)
Clothes 32 4 = 128
Washing
Showering 20 60 = 700
Bathing 20 10 = 100
Automa 12 4 = 48
tic
Dish-
Preparing 5 30 = 150
Food
Hand 4 15 = 60
Dishwashin
Total 1786




General Information
7. Monthly CDD or cooling hours/month (variable by month)
Equipment SEER rating _14 BTU/wh (find SEER and capacity on equipment)

Unit Capacity 24000 BTUh

(note: 1 ton = 12,000 BTU /hrs) (if window units add all together)

8. Monthly cooling system demand in kwh/CDD 1.7 = unit capacity in BTU/hr divided by
(SEER in BTU/wh x 1000 wh/kwh)
9. Eleciricity cost $ _0.10 /kwh (from bills)
7. 8. Cooling 9. Electricity Total Cooling Cost per
System Monthly Cooling System cost per kwh month
Monthly CDD Demand Demand (kwh)
factor
(kwh/CDD)
Jan 0 X 1.7 0 x _0.10 0
Feb 0 X 1.7 0 x 0.10 0
Mar 0 X 1.7 0 x _0.10 0
Apr 18 X 1.7 30.6 x 0.10 3.06
May 172 X 1.7 292.4 x 0.10 29.24
June 191 X 1.7 324.7 x 0.10 32.47
July 273 X 1.7 4164.1 x _0.10 46.41
Aug 238 X 1.7 404.6 x 0.10 40.46
Sept 185 X 1.7 3145 x 0.10 31.45
Oct 15 X 1.7 25.5 x 0.10 2.55
Nov 1 X 1.7 1.7 x _0.10 0.17
Dec 0 X 1.7 0 x _0.10 0
1093
Total 1858 5186
Total Cooling Load Total Cooling Cost




. 10. Monthly 11.
The clients changed all the bulbs last Lighting Load Electricity Monthly Lighting
year to LED. KWh cost $/kwh Cost
1"6%“;'”0 V% 12 W x 150 hrs/ Jan 108 X 0.10 = 10.8
ulbs) x X rs/ mo =
108 0.10 = 10.8
108000 Wh/ mo Feb X
Mar 108 X 0.10 = 10.8
Total Wh/mo / 1000 = 108 kWh Apr 108 x| 010 | = 108
Electricity Cost = $0.10/kWh May 108 X 0.10 = 10.8
June 108 X 0.10 = 10.8
July 108 X 0.10 = 10.8
Aug 108 X 0.10 = 10.8
Sept 108 X 0.10 = 10.8
Oct 108 X 0.10 = 10.8
Nov 108 X 0.10 = 10.8
Dec 108 X 0.10 = 10.8
5129.6
Total 1296
Lighting Load Total Lighting Cost

As the clients are a middle aged couple, and both of them work, so
according to them, they use light on an average 5-6 hours in a day, and
that too, not all number of bulbs.



APPLIANCES

Appliance energy use

quantity in house average wattage average hours on/mo Total
in use**** (wh/ma)
Refrigerator/Freezer 1 700 320 = 224000
Dryer 1 5000 5 - 25000
Washer ] 500 5 = 2500
Oven/Stove | 1500 30 = 45000
Laptop 1 200 60 = 12000
standing Lamp 1 50 10 = 500
Vacuum Cleaner 1 1000 7 = 7000
v N 200 90 = 18000
Other (small appliances) 5 100 26 = 13000
Other (large, eg. Spa) 5 120 80 = 48@00
Total - 395000 wih/me
O
12. (total wh/mo)/1000 = 395000 total kwh/mo 12. divide 1000 = 395 kwh/mo

13. Electricity cost $ 0.10 [kwh



12. Monthly 13 Monthly Appliance
Appliance Load Electricity Cost
(KWh) cost S/kwh

Jan 395 X 0.10 = 39.5
Feb 395 X 0.10 = 39.5
Mar 395 X 0.10 = 39.5
Apr 395 X 0.10 = 39.5
May 395 X 0.10 = 39.5
June 395 X 0.10 = 39.5
July 395 X 0.10 = 39.5
Aug 395 X 0.10 = 39.5
Sept 395 X 0.10 = 39.5
Oct 395 X 0.10 = 39.5
Nov 395 X 0.10 = 39.5
Dec 395 X 0.10 = 39.5
4740 S 474

Total -

Appliance Load Total Appliance Cost He




Actual Electric Bills
Jan 51
Feb 0§
1far =y
Apr 34
1 ay 37
June 53
July 54
Aug 83
Sept 76
Oct 85
Nov 30
Dec 65
Total $725

ELECTRIC | S Cooling \ S Domestic Hot Waters | S Lighting | S Appliance | S Estimated Total
Jan 0o |\ 10.8 39.5 50
Feb 0 \ 10.8 39.5 50
/ar 0 \ 10.8 39.5 50
Apr 3.06 \ 10.8 39.5 53
1Vay 29.24 \ 10.8 39.5 80
June 32.47 \ 10.8 39.5 83
July 46.41 \ 10.8 39.5 97
Aug 40.46 \ 10.8 39.5 91
sept | 31.45 \ 10.8 39.5 82
Oct 2.55 \ 10.8 39.5 53
Nov 0.17 \ 10.8 39.5 51
Dec 0 | 108 39.5 50
Total 5186 $129.6 S 474 $790

These should ¢ —————-—"—+-—-—————— x
- ¢ appliGiible match Estimated ELECTRIC AnnualTotal :$790

ActualELECTRIC Total - §725




Actual Gas Bills

Jan 193
Feb 220
1ar 110
Apr 83
lay 55
June 35
July 33
Aug 55
Sept 58
Oct 83
Nov 110
Dec 165
Total S 1200

GAS 5 Heating S Domestic Hot Waters HES Applianees | Estimated TotalS Gas
Tan 236.5 6.6 \ 243
Feb 258.5 6.6 \ 265
Mar 176 6.6 \ 183
Apr 71.5 6.6 11 78
A\fay 23.65 9.9 \ 34

June 8.25 99 In'u,l 18
July 2.75 9.9 \ 12
Aug 4.95 9.9 II"I,I 15
Sept 12.1 9.9 \ 22
Oct 71.5 6.6 \ 78
Nov 154 b.6 15'5 161
Dec 181.5 6.6 \ 188

Total $1201.2 $95.7 $1297

These should «¢ —-——————-——"-—————
- 1f appliG!Ible Estimated GAS Annual Total $1297

match

Actual GAS Annual Total $1200




Roo

Heating| Cooling | Lighting | DHW | Appliance Totals

Annual ELEC 6 4 16 26
in mmbtu
equivalent
Amnual GASIN | 218.4 \\ 17.4 \ 235.8

mmbtu
Percentage of 83 2.3 1.7 6.8 6.2 100%
Total Energy

(%)

How does vour house compare to US
and International energy standards?

EUl for all fuels

Annual BTU/Y

59137

6.2

B Heating

® Cooling

m Lighting

e DHW

m Appliance



G’.Duquesne Light- IMUKESH PARIKH

Cur Enavgy.... Four Foswers

weenw.dugquesnelight.com
412-353-T100

Customer Name and Service Address:

308 5 NEGLEY AVE APT 4
PITTSBUAGH, PA 152321122
BILL ID: 3381E0488507

Account Mumber: 3381610000

Page 2

Rate:RS-Residential Service
Date Prepared: 020415

Meter Reading Usage Information

Nt Scheduled Meter Reading Date: March &, 215

Meter Read Information for Meter Number:
Present: Feb 8, 2018 - Actual
Pricar Jan 10, 2018 - Actual
Difference

Your Meter Multiplier X

GA0DE242
20 TE00

26,5400

X __ 2
Tolal K¥Wh Used 311.2800

Electric Ussge: Whﬂ Wour Uuqe

Awg. KWh Per Day
Avg. Temperature {F)

2056 BAO0

. .lw Manly Usage for the p-sl.'l?rnorrﬂﬁn??ﬂkll'lh
» Total Annual Usages for the past 12 months is 3345 kWhe

DLC Basic Service Changes (see page 3)
pplier Basic Service Charges (22 page 4)

TOTAL ACCOUNT BALANMCE PAYABLE TO DLC

ACTUAL METER READING BILL

[For mane information see wwa.duguesnslighl.com.

[Give bo Dollar Enengy Fund b help people without heat o light.
Make & monthly pledge at waww. ight.com or send a
icheck o Duquesns Light Hardahip Fund Donations, 411
[Seventh Avenue MD 15-1, Fittsburgh, PA 15219, Your gift is
e desductinbe.

Late Charge After
Mar 3, 2015

Payment Due

1T

1.25% Mar 2, 2015

DO MOT PAY, ELECTRICHECK WILL PROCESS YOUR PAYMENT AS LISTED BELOW.

Account Number
31810000

MUKESH PARIKH
308 5 NEGLEY AVE APT 4
PITTSBURGH, PA 15232-1122

$

DUCUESNHE LIGHT COMPANY
PAYMENT PROCESSING CENTER
PO BOX 67

PITTSBLRGH, PA 15267-D001
TR T TR T TR TR TURT B (R U B T LY

DO HOT PAY, ELECTRICHECK WILL PROCESS YOUR PAYMENT FOR £54.61 ON MAR 2, 2015

Understanding Your Bill

Actual Meter Reading — A reading we taks from your mater. We
read over 59% of our melers sach mangh.

Basic Service - The three charges for supply, iransmission and
distribation that all customars must pay 1o relsin slecinc sanice.

Cusglomear Charge — A manthly charge on your bill that indudes our
costs for meter reading, cusiamer billi MTL
mndad'&mdm;gdwﬁbgr
expenses. We have these expenses even in months thal you may
not usa slecivicity. The advanced melaring lechnology and relabed
mﬂmnhmnmﬁjﬂmhﬁﬂrh
mmmummm.mmwim
Distribution — The local wires, translormers, substations and ather
mammmmmmn:mm
consumens fram high-valtage transmission lires.

Distribution Changes -- Charges for the use of local wires and
athar squipment that deliver slscinicity o consumers and for anergy
efficiency programs thal consenne energy and reduce demand.
Electric Distribution Company (EDC) - The company that owns
e power lines and equipment necessary 1o deliver purchased
elaciricity 1o the customer.

Estimated Meter - Amaunt of slectricity we determine
That you may have used during the month, based an your prioe
elaciric use and wealher condilions. We send you an estimated bill
far the manths whan we have not read your mster.
Kilowabl-Hour (kWh) - The basic urit of alectric energy for which
oSt customens are charged. The amount of electricity used by 10
100-wat light bubs left on for one hour. Consumess ane charged
for elecivicity in cents per kilowatt-hour.

Muliplier — & numbsr we use to convert the difierence between
your mabesr rmadings: 1o kilowatt-hours and 1o show your acheal
ebaciric usage. Mosi residenSial melers have a multiplier of 12,
Non-Basic / Special Charges -- Any category of service nat
related 16 basic sarvice (Supply, ransmission and distibution
charges).

(Eleciricity ) = A person or corporatian,
generator, broker, markeler, aggragator or any other anfity thal sells

0 cusiomers using the ransmission or distribution
tacilities of an electric dstribution company (EDC]

SupplyiGeneration - Production of electricity fram a powes plant.
wm—whr production of

Trmﬂﬂm—lmmmlmuhm mowe
high-voltage electricity from where it is produced to the paint of
distribution o customer s,
Transmission Charges — Charges for mowing high-voltage
ahactricity from a supply tacility 1o the disiribution lines of an slectric
distribution company.

Bpecial Services

Customer Protection Plan — An inury, iliness or vacation could
prewent pou from reading your mail as you usually would. Al your
request, we will send a copy of any Duguesne Light past-due noSios
6 & person of your choics.

Employes |.0. Program -- All Duguesne Light employess have a
phota-idertification card. For your prabaction, sk 1o see it]

il e e

= Duguesss Light may ba shle o
wpummhhmmmmthFMH
infarmation an cash gramis, housshald budgeting or financial
counsaling. Our goal is 1o help sligble customers maintain their
slectic sarvice. H you need help paying your bils, call and speak io
at A wa Program specialist ot 412.203-7500.

Bil and Conveniences

e-Bill service -- Our frée orrline bill preseniment sesvice. Onoe
enraliad, you will no longer receive paper bills. Youw will receive an
e-mail notification that your bill is available to view. You can sign up
al www.duguesnalghi.com

Autematic Bill Payment (ElectriChack) - Cur frée service to have
your bill payment aulomatically deducted from your bank accournt on
the dus date of the bill. You can sign up at wew duquasnalight com
Schedule an On-line Payment -- A frée servios o have your
payment deducied from your bank account on the dale you choose.

Make a One-Time Payment — Credil cardicheck services. Go o
our wabsite a1 waw.duguesnelighl.com or call 1-858-528-0818.
Fees apply.

Budget Payment Plan — Helps you level out your monthly
paymerls.

LS. Mail ~ Use the payment coupon and envelope we provide o
retum your payment i us.

Horw 1o Beach s
Wisil our iter A W oo
Call us for: General information: 1-888-333-7100 or 1-412-333-T100
Credit & Calaction: 412-333-T200
Emergencies: 1-888-383-7000 or 1-412-383-7000
Wivrile us &l Cl.:ﬂ.:l'rﬂ'C:_lru Department
Duguesne Light Company
411 Saventh Avenus, MD &1
Pittsburgh, PA 15230-1930

Please cal, email or wiite our business affice for a copy of our rate
schedules. For questions sbout your bill, please contact us belore
the bill dus dale.

Compilete the information at the right to| For changes or corrections to be processed, check the box on the front

cormrect your name or mailing address. | the coupon

Name:

Streel addresa:
City:

If you are moving and need to have State:

your service turned on or off, you must | Phone—home:
call Customer Care at Phone—ather:
412-383-T100.

PAYMENT MUST BE MAILED
Reason for change:

Monthly Pledge to Dollsr Energy Fund []51.00 [J52.00 or other § 00

Zip:

[ ]
[ ]




»

wraew. mulml.mm
41;‘@3#1

Customer Hame and Service Address:

MUKESH PARIKH
O Emmasgy... Viour Fomr=

BILL iD: 338150488907

08 5 NEGLEY AVE APT 4
PITTSEURGH, PA 152321122

Account Number: 3381610000

Rate:AS-Residential Service
Date Prepared: 00915

ﬁm!ﬁmgm and reducing dermand. To participate
or o leam iu.rl these programs, visi
wavw watichaioas com or call 1-888-WATTLEY.

Meed b reach ws? Call (413) 333-7100 or on the web
i wway_duquesnasbght com

Wou can join our Budgel Plan by calling us i {412)
AE3-T100. I eligible, the Budget Plan will begin with your
next bill. For this bill, pleass pay the Amount Due shown.

The Price i Compare for your rabe class is 8.09
oertekWhe It will change every June and December. For
mare infarmation & supplier ofers visit

‘wvw PAPowerSwitch.com and wwwooca, stale.paus.

Page3
Duquesne Light Company Information Duguesne Light Company Basic Service Charges
Important information: £5% Low Income Home Enengy Current Charges
Assistance Program (LIMEAP) funds are available. [Customer Charge 14.58
Please call 1-888-303-7600 for an applcation ioday! $55 Dhﬂ:lnnn A1.2800 EWhE 5.52c200¢ 1721
Duguesne Light's WATT CHOICES oflers energy ; Tax Ady £
efficency programs o belp cusiomens save money by |Total Current Charges £31.80
DLC Bagic Service Charges £31.80/

G,a?mmf-@ﬂ‘ MUKESH PARIKH

Errargy.... Viur Ponars

Customer Name and Service Address:

A0R S NEGLEY AVE APT 4
PITTSBURGH, PA 15232-1122

Account Numbser: 3381610000
Rate: RS-Residentsl Sanice
Date Prepared: 0209/15

weaew dugquesnelight.com
A12-353-T100 BILL ID: 338150488307 Tage 4
Supplier Basic Service Charges General & Supplier Information
Current Charges Supplier Agresment ID: 330818610041
m:'ﬁr'lm 311.2800WhE 7,300 22 <27 FIRST ENERGY SOLUT e
ke ————| 341 WHITE POND DRIVE
Supplier Basic Service Charges 82272y AcEs

AKRON, OH 42330

For questions reganding e suppler portion of your bill, call FirstEnesgy
Solutions Corp at 1-888-254-6350.

» Generation'Supply prices and charpes are sed by the electric
generasion supplier you hawe chosan.

» The Public Utilty Commission regulates distribution prices and
SETVIGES.

» The Federal Enangy Regulstary Commission regul
transmission prices and services.

Mon-Basic Servica / Special Charges

Currently you are mol subscribing to any Non-Basic Saervices.




This section deals with the suggested retrofit measures that can
help in improvising the energy consumption as well as the cost
savings due to their implementation.

These measures can be widely described as :

e Reducing the infiltration losses

e Using Setback Thermostats

e Zoning the house

* Night Insulation on windows

e Replacing appliances

e Using surge strip to prevent vampire loads

* Use of low flow fixtures

e Also, the clients are requested to follow some sustainable
practices like switching off appliances when not needed,
Avoiding infiltration by tightly shutting down all the possible
junctions from where air can enter, Avoid frequent opening
of doors etc.




Caulking should be done in order to resist the infiltration of air through cracks and minor air gaps-
junctions where there are cables going across the window, door jambs etc. Hence, caulking is done or
sealing such gaps. i

Product Name : Silicone Il 10.1-0z White Caulk
Rate : $5.92

Type : Silicone

Product Name : Dripless 10 oz Cradle Hex Rod Caulk
Gun
Rate : $5.78

Installation Instructions:
e Surface should be dry,
e Caulking gun should be at an angle of 45° on the cracks, Cartridge
* |t should be continuously applied without stopping.

Caulk Gun

Cost Calculations:
Total Running Footage of windows and doors : 636 (approx.)
\ Total number of cartridges required
..., | 636 /55 = 1.5~ 12 nos.

31%
Total Cost : (55.92 x 12)

=571
(1 Tube cartridge = Typical Coverage of 55ft)

Electric Outlets 2%

It is used around :
: windows, doors, siding, trim, moulding, baseboards, vents,
P [N o around wires/pipes and other attic/ basement application

{]
Penetrations |

13%



Weatherstripping should be done in order to seal the air leaks around the
openable building components — doors and windows.

Product Name : V- STRIP — durable
Rate : $3.97 per 17 ft
Dimension : 7/8 in. x 17 ft

Installation Instructions:

e Surface should be dry,

e Apply snugly against both surfaces

e Weatherstrip the entire door jamb

e It should meet tightly at the corners

e For air sealing windows, apply weatherstripping between
the sash and the frame. The weatherstripping shouldn't
interfere with the operation of the window.

e —

CAULK [

- 4

3 !

=

- e
LR .."
w afer

Cost Calculations:

Total Running Footage of windows and doors : 636 (approx.)
Total number of cartridges required
636 /17 = 37.4 ~ 38 no. of strips

Total Cost : ($3.97 x 38)
=$150.86




Product Name : Frost King E/O 1-3/4 in. x 36 in. Universal
Drip Cap Door Bottom (Model # UDB36BR)

Rate : $7.77

Dimension : 1.75 wide x 1.5 ht

*“?

The energy loss through constant movement of the door can be minimized by providing do‘ s

bottoms and smooth top thresholds. Also, when the doors are closed, there is very minimal
chance of air infiltration through tiniest of gaps.

Infiltration rate reduction : 30%
New infiltration rate : 857 Btu/h F

Cost Calculations :
Door Bottom = $7.77 x 7 =554.39

Payback and Energy Saving
Including the caulking, weatherstripping and door bottoms,

Total cost = $71 + $150.86 + $54.39
=276.25

Annual Energy Savings = 45 mmBtu
Annual Cost Saving = $247.5
Payback period = 1 year




Thermostat will have more than one settings according to the occupancy schedule of the residents. It helps to maintain the HVAC

settings and has a significant impact on degree days.

Product Name : NEST Learning Thermostat, 2nd Generation
Rate : $199

Features:

* Auto- Schedule

* Energy History

* Auto Tune

e System Match

* Auto Away

Payback and Energy Savings :

Current Heating Degree Days at 65F = 6105

New Heating Degree days at 55F = 3710

Considering the setpoint at 65 F for 12 hours in a day and at 55F for other 12
hours of the day,

Heat Load Without NEST : 29400 x 6105 = 179 mmBtu

Heat Load With NEST : 29400 x 3710 = 109 mmBtu

Hence,

Annual Energy Savings :35 mmBtu

Annual Cost Savings : [179 - (109/2) + (179/2)] = 35 mmBtu x $5.5
=$192.5

Payback period: 199/192.5 x 12 ~ 1 year




The house should be zoned as there are only two occupants so most of the spaces are not used daily. Hence, the zoning should be done
as extensively used spaces and rarely used spaces.

The design temperature for normally conditioned space when the spaces are occupied for 12 hrs (65 F) and for another 12 hrs (55 F) is
=(12hrs x65F+12HRSX55F)/2=60F

New HDD for 60 F = 4691

Design Temperature for unused spaces = 50 F

New HDD FOR 50 F = 2861

Total square footage of space used extensively throughout the day : 1909 sf (~40 % of total area)
Total square footage of unused space : 2518 sf

Now,

HDD@60 X 40% X 29400 = 55 mmBtu

HDD@50 X 60% X 29400 = 50 mmBtu Product Name : HONEYWELL RTH2510B 7
Total Heat Loss = 105 mmBtu DAY PROGRAMMED THERMOSTAT

Now HDD@65 X BLC =179 Rate : $160

Annual Energy Savings = 179-105 = 74 mmBtu’
Annual Cost Savings =S 407
Payback period: 1.2 months



These shades should be installed in order to mitigate the losses due to infiltration.

Product Name : Blindster Super VALUE Blackout Triple Cell Shade
Rate : $98

R-Value:5

Width: 16“-72”

Height: 12“-84

Headrail dimensions: 1 7/8" (depth) x 1 3/4" (height)

R Value of existing double pane windows : 2
R Value of existing double pane windows with recommended cellular shades: 7

Effective U value of the window = (U closed x 12hrs)+ (U open x 12)/24
=(0.11X 12) + (0.2 X 12) / 24
= (1.32) + (2.4)/24
=4.08/24
=0.15

Previous annual Heat Loss = 176 mmBtu
New Heat Loss = 162 mmBtu

So. Reduction in heat loss is 14 mmBtu
Annual Heating Energy Cost Saving = $61.60

Cost for 1 = 598
Total cost =23 x $61.60 = $1417
Payback period: = 23 years




Among all the appliances, highest electrical load is due to refrigerator. Hence, replacing it
may have a large effect on electrical energy savings.

Product Name : Fisher & Paykel, RF201A
Rate : $2299

Features:

e Capacity : 20.2 cu ft

* Freezer Type : Bottom

e Energy Consumption : 448 kWh/year
* Annual Operating Cost : $47

* Energy Savings: 16 %

Annual appliance energy consumption = 192 kWh/mo x 0.10 x 12 =
$230.40

Modified appliance energy consumption = 448 x 0.10 = $44.80
Savings = $185.60

Payback period: = 2299/185.60 = 12.4 years




In order to get rid of the vampire loads, surge strip is a great intervention in order to prevent unnecessary expenditure.

Product Name: APC P8GT 8 Outlets 120V Power-Saving Home/Office Surge Arrest with Phone Protection

Rate : $22.95
Installation : Plug into wall outlet

e 8 outlets, 8 outlets- 3 always on, 1 master control, 4 switchable

* 6 feet power cord

* Peak Current Common Mode: 144 kAmps

e Phone/fax/modem line protection

Annual Energy Saving : 253 kWh

Annual energy cost saving : 253 x 0.10 = $25.32
Payback period : $22.95/ $25.32 = 9 months

Hours not used per
month

Total (Wh/ | Total (kWh/ mo)

mo)

Appliances Watt
(When switched off)
Television 24.35
Computer 4.55
Microwave 3.15
Coffee Maker 1.35
(Other 4 --

switchable)

650
650
715
712

15827.5
2957.5
2249.1

961.2

15

2.2
0.9



Most part of the DHW is used in showering. Hence, efficient showerheads can contribute in saving energy.

Product Name : High Sierra 1.5 GPM High Efficiency Low Flow
Shower Head, Polished Chrome

Rate : $35

No. of showers : 2

* Flow Rate: 1.5 gpm

e Saves 40% or more and the energy to heat water

* Meets EPA criteria

e Dimension:2.5x1x1inches

Existing Water Heating Load (shower) = 1400 Gallons/year = 1.4 mmBtu/ month

Existing hot water cost for showering = 1.4 x 5.5 x 12 = $92.4

New DHW Load for showering in mmBtu =560 gallons x 0.001 mmbtu/gallon =0.56 mmBtu/ month
Total annual domestic hot water cost for showering after retrofit = $36.96

Annual Savings = $55.44
Payback Period = (2 x $35) / $55.4 = 1.2 years



R-value U-value Total area | Heat loss
coemielENERGY CHANGES AFTER RETROFITS
[hrft2°F/Btu) {Btu/hrft2°F) ft2 UA=Btulhr
| F
ALLS Wall 1 (W1) 75.44 D039 2553 890,587
i
Wall 2 (W2) 2547 p.038 1104 41.852
INDOWS Doubie pane | S e EE
DORS Wood with glass 1.25 0s 147 117.8
DOFS Roof 1 (R1) 28 18 0.035 1200 42
| Slan
ELOW GRADE FLOORS madified U 2
| Floor 1 (F1) 0.08 840 752
ELOW GRADE WALLS total F perimetar
fi.
I Wall 3 (\W3) 0.28 138 35.14
:FILTF!ATIO‘J (heated wolume of the building x number of air changes x the heat capacity of air .018 Btu f3°F
#AC x 018 x velumecuft = heatloss coefficient
1x DD18B x 38800 = 570.6 Btwhr'F
STAL HEAT LOSS COEFFICIENT {total UA) Btwhr°F 100%
I HEAT LOSS SOURCE UA %
HEAT
LOSS
BtuhrF
I'ans.mis.s.iu:un Losses:
Wells = 02020 Essewenosaseee i 141.518 14.41%
Windows 02000 Lliiiiiiiiliiiionls 41.4 4.22%
Doors e 1176 11.88%
Hoos: =0 B e i 75.2 T.66%
Gelflnpgs,. =000 Bspoepmecsieees o 42 4.28%
Infitration Losses e 570 58.05%
IE.ffl.K HEAT LOSS Total UA x T {design indoor®F - design cutdoor*F)
I TUR)
ag2 x 685 63824|Biuh
. o m—
MMUAL HEAT LOSS Tatal LA X 24hrs % annual degree days
IMETU)
982 % 24 x [ 28520 | 62408417
Llilding Energy Annual Loss ! Sg.ft heated = BEP3 BTU/sgft x 00315
erformance USimetric
178 x 10° ! 4427 = 38760 BTWsgft = 125 kKWhim?>




ENERGY CONSUMPTION IN %

6.2

ORIGINAL

® Heating = Coofling = Lighting = DHW = Appliance

AFTER RETROFIT (Appliance load had to be minimized)

Change in total appliance load
after replacing the refrigerator
and using surge strip (Wh /
month)

1-ORIGINAL APPLIANCE LOAD,  2- MODIFIED

TRANSMISSION LOSSES IN %

ORIGINAL i

11.56

_ Windows
11.27

Infiltration Lo

5847
Doors

— 8B
Floors

— 614

| Ceilings
343
s Wall = Windows «Doors =Floors « Ceilings = Infiltration Losses
AFTER RETROFIT
Floore___
‘MndowsS____._ -
Doors 11]___.__
- Infiltration 45

Ceiling5_/
Walls17

= Infiltration Walls « Windows =Doors = Ceiling Floor



Aim: To find out the total area of glass required to make up for the heat
loss that is taking place on a typical January day

Suntempering:
Glass area calculation
[UA, + UA, + Usw(Atw-Ag)] (t-t,) = 1A,

UA, =940 Btu/hr°F
U,=0.15 Btu/hrft2°F
Ag=X

U, = 0.03 Btu/hrft2°F
A, =1215 sq.ft.

T, = 65 degrees F

T, =28 degrees F

Calculating the I, by adding the morning SE and the afternoon SW totals.

Solar Heat Gain Factor =934 + 273 = 1207 Btu/hr.sgft

Sglobal =740 BtU/Sq.ft./day

Percentage = 254/1207 = 21.04%
Calculating I,=21% of 740 X 0.55
=85.63

[UA,+ UA, + U, (A, -A )] (t-t,) = LA,

(940) +(0.15* A,) + 0.03 (1215-A,)] (65-28) = 85.63 A,
A, =445 sqft

\

R R Pl Pl Pl e e e Pl F e P e 5,




* The south-west facade is selected to add up a sunspace in
order to get a maximum advantage of the incident solar
radiation.

* The deck as a sitting space.The area on second floor, that
lies above the first floor bedroom is converted into a
semicovered balcony.

* This has openable glazed windows, which can be used for
solar storage in winter as well as for cross ventilation in
summer.

* A series of clerestorey windows is also added in the south
— east facade so as to ensure proper circulation of air,
when opened.

e Out of 445 sq ft of glazing, 80 % will be used for sun space
while 20 % will be used to add windows to the bedroom
on second floor.

* The sunspace allows the distribution of heat from kitchen
to living room, when all the internal openings are open.

* The solar deck above ensures heat gain on the second
floor as well, redirecting it to the bedroom soaces.

* The bedroom with added windows shall be more thermally
comfortable as the glass used has lower U value, hence it
gains heat but reflects the sunlight.

Winter Scenario



Openable glazing
cross ventilation T
cHeRo ‘\.‘
- it 2 2 it \‘n COMMON ROOM
More N :«
windows < S i Iy Operable blinds
should be L D <
added to D D
the st > Openable glazed
bedroom doors
on second |
floor
Summer Scenario B ASEMENT

* The sunspace on the deck has movable glazing, so during summer, to avoid excessive heat gain, They can be opened in order to
ensure circulation of air.The clerestorey windows can be opened for that purpose as well.

e The balcony on the floor above overlooks the deck and its openings also serve the same purpose.

* The wall on which the sunlight is incident directly, is colored dark, so as to increase the heat gain.It also heats the adjacent living

spaces.
* The folding doors are added to kitchen area, so when they are opened, the heat can be distributed evenly all along the floor.

* The operable blinds are needed to avoid overheating in summer.
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