CMGT 235 — Mechanical and Electrical Systems

Homework #5 Due: 9/8
Show all work for full credit.
20 pts total
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Window Specifications Building Construction

All windows are Double Glass Floor SOG (edge insulation)
Dining 5ftx4ft Walls R-19 (6" Insulation)
Family 8ftx5ft Ceilings R-30 (10” insulation)
Bed 1 5ftx4ft
Bed 2, Bed 3, and Bed 4 5ftx3ft Wood Frame Walls
Study/bed 5 5ftx4ft Attic Space
Bath 4ftx3ftand 2 ftx 3 ft Average Ceiling Height 10 ft
Ens 3ftx3ftand2 ftx3ft Porch 7 ftx7ft

Furnace 90% Efficiency Loss
Door Specifications
Entry Door 7 ft x 3 ft (wood no storm door)
Garage Doors 7 ft x 3 ft (Wood no storm door)

Double Glass Patio Doors:

Sliding door 6ftx8ft

Sliding door (I'dry) 4ftx8ft
Note: Garage Area is unconditioned space

SHOW ALL WORK FOR FULL CREDIT.
Part 1: Cooling Load (Heat gain)

1. For the five-bedroom, two-bathroom house shown, write the square footage of each window along the
outside of the window and the square footage of the entry door, garage doors, and sliding doors (patio) next

to the doors on the floor plan. (See class example)

2. Determine the total wall perimeter:

Wall Side Length (ft) [Show calculations]

North Sl+Y = 55

South 19+12+5+18+1) =55

East 35+l + IR+ = @]

Wiest 45 +30 + X =6/
Total Wall Perimeter aLH% S+

Determine the total Glass Area (Includes Sliding Doors):

Side Glass Area (ft?) [Show calculations]

North s+i1s + 48 +6 = 8%

South 20 420 = 40O

East 20440 +9 = 69

West b+[>+15+22= S
Total Glass Area 258 4=




Determine the total Door Area:

Door Door Area (ft?) [Show calculations]

Wood No Storm Door 21+ 31 +21\
Total Door Area 62 &*

3. Determine the Net Wall Area.

Ned Wal) Acea= 294 §4 x o4 — as8 # - 63H©
= 2119 4%

4. Determine the Ceiling Area.

Cerling _ (58 4+ + 6740 — (3x45) = (loxle) — (Hr2s) — (/+18)
Aren. —(2%35) —[@x5)

= 3g86H* - ||13 H*+
H | —(z:.xu.\

= Q173 H4°

Part 2: Heat Load (Heat Loss)

Item Area (ft?)
Total sq. ft of Double Glass Windows |78
Total sq. ft. of Double Glass Patio (Sliding Doors) 20
Total sq. ft. of Wood No Storm Doors b 2

5. Using the attached Accu-Size Heating & Cooling Home Analysis Form complete the Cooling Load (heat gain)
and the Heating Load (heat loss) for the home.




Accu-Size Heating & Cooling Home Analysis

Cooling Load (Heat Gain) - 95 Degree Day

Heat Load (Heat Loss) - 0 Degree Day

ft> of Windows Heat Gain  ft* of Windows Heat Loss
North (single) x26 = __ SingleGlass x 97 =
North (double);SLI"_ x21 = V1164  Double Glass |78 x69 = (2, 282
NE & NW (single) x45 = ft* of Doors Heat Loss
NE & NW (doubl 35 =
E&QW (i ( IO;J &) x & Single Glass Patio x99 =
| =
Eaw (dggbele) 29 2 s - ———  Double Glass Patio_ 37 x72 = 5760
. - - Wood No Storm Door__ b2 x75 = Y4725
SE & SW (single) x50 =
Wood w/Storm Door x46 =
SE & SW (double) x40 =
South (single) - Insulated Metal Door ¥35 =
outh (single X =
ft* of Net Walls Heat L
South (double) ‘_‘fﬂ x25 = 1000 Sl
ft* of Doors Heat Gain Erame gfj T.SUIa: “:n) Tl X 270 -
rame (3'/," insulation X =
Wood (nostormdoor)__&3 _x13 = 819 Frame (6”insulation) 2119 x5 = [O 595
Wood (w/storm door) X9 =
Masonry (no insulation) x37 =
Insulated Metal Door X6 = e .
Masonry (1”insulation) x11 =
ft* of Net Walls Heat Gain ¢ of Ceiling Heat Loss
\g;”\ perimeter a4t x_|10 wall Heig%‘awo Izess Ko dnisulation %5 =
. glass & door area = net wall area ti ft R-11 (3") Insulation «7 _
:?‘ ;n(s;Lafl)olnTu - g - R-19 (6" Insulation) X4 =
- L") Insulation X = .
123 R-30 (10" Insulat 2173 - 3319
R19 (6" Insulation)_2:| 11 x2 - 223 ft? of(FIoor:S(l;jelrog:awi Space = Heat Loss
ft? of Ceiling Heat Gain P
) ) No insulation x19 =
No insulation x22 = :
; Carpetnolnsulation_ x9 = o
R-11 (3") Insulation x4.1 = .
. R-11(3+"Insulation) _ x6 =
R-19 (6"Insulation)__ x26 = ft? of Floor Over Basement Heat Los
R-30 (10" Insulation) 2772 x16 = $4437 R
ft* of Floor Heat Gain No insklation X2 -
_ ) Carpet or Insulation x1 =
No insulation X3 = i
) Perimeter of Slab Floor Heat Loss
Carpet No Insulation X2 =
R-11 (3" Insulation) X 1 = Slab (noinsulation)  x57 =
FlooronSlab 3772 x0 = 0 Slab(edgeInsulation) 2¥4 x22 = S536%
Infiltration / Ventalation Heat Gain  Infiltration / Ventilation Heat Loss
Homeftt A 773 x35 = 9706 Homeftt 2773 x49 = 515_?::%
Internal Gains Heat Gain  Subtotal BTU/h Heat Loss = (0,637
Number of People_@_ x530 = _31%0  Losses From Ductwork Heat Loss
Kitchen & Bath Allowance —1250_  |n crawl space - (subtotal BTU/h x.10) =
Subtotal BTU/h heat gain = 3],77]0 Inatttic - (subtotal BTU/h x .08) = 485]
Gains from Duct Work Heat Gain  Total BTU/h Heat Loss = 0548 g
In crawl space - (SUthtaI BTU/h x 09) = 80% Furnace Efﬁciency Loss x 0.25 =
In atttic - (subtotal BTU/h x.13) = —-LU& 90% Furnace Efficiency Loss X 0.12 = 7859

I

Total BTU/h heat gain

35,832

Total BTU/h Heat input needed

]

73,377




