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HEATING LOAD ESTIMATION

Lecture -5-



The heating load evaluation is the foundation for selecting the heating

equipment. Normally, the heating load is estimated for the winter design

temperatures (Table 2) usually occurring at night; therefore, no credit is taken

for the heat given off by internal sources (people, lights, etc.). This estimate

must take into account the heat loss thru the building structure surrounding

the spaces and the heat required to offset the outdoor air which may infiltrate

and/or may be required for ventilation.
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1.8 HEATING LOAD ESTIMATION

Since air conditioning load calculations are based on liters of air necessary to

handle a load, a decrease in density means an increase in Lit/s required to

satisfy the given sensible load.

HIGH ALTITUDE LOAD CALCULATIONS
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1- Heat Loss – Glass And Door 

𝑸𝒕/𝒈 = 𝐔 𝐀𝐠/𝐝 (𝐓𝐢 − 𝐓𝐨)

𝑸𝒕/𝒈 = Solar transmission window and door

𝑾𝒉𝒆𝒓𝒆

𝑼 = Glass heat transfer coefficient 𝑾/𝒎𝟐℃ (T20)

𝑾

𝑨𝒈/𝒅 = Window or door area 𝒎𝟐

𝑻𝒊 − 𝑻𝒐 = Outdoor, indoor Temperature ℃
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2. HEAT LOSS – WALLS AND ROOFS

𝑸𝒕/𝑹 = 𝐔 𝐀𝐑 (𝐓𝐢 − 𝐓𝐨)

𝑸𝒕/𝑹 = Solar transmission Roof Or Wall 

𝑾𝒉𝒆𝒓𝒆

𝑼 = Roof or Wall heat transfer coefficient 𝑾/𝒎𝟐℃ (T19)

𝑾

𝑨𝑹 = Roof or Wall area 𝒎𝟐

𝑻𝒊 − 𝑻𝒐 = Outdoor, indoor Temperature ℃
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3. HEAT LOSS –FLOORS
a– FLOOR AREA

𝑸𝒕/𝑭 = 𝐔 𝐀𝐅 (𝐓𝐢 − 𝟏𝟎)

𝑸𝒕/𝑭 = Solar transmission Floor

𝑾𝒉𝒆𝒓𝒆

𝑼 = Floor heat transfer coefficient 𝑾/𝒎𝟐℃ (T19)

𝑾

𝑨𝐅 = Floor area 𝒎𝟐

𝑻𝒊 − 𝟏𝟎 = indoor Temperature ℃
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3. HEAT LOSS –FLOORS
b- FLOOR EDGES

𝑸𝒕/𝑭 = 𝟎. 𝟖 𝑷 (𝑻𝒊 − 𝟏𝟎)

𝑸𝒕/𝑭 = Solar transmission Floor

𝑾𝒉𝒆𝒓𝒆

𝟎. 𝟖 = Factor 𝑾/𝒎℃

𝑾

𝑷 = Floor perimeter 𝒎

𝑻𝒊 − 𝟏𝟎 = indoor Temperature ℃

Room perimeter can be calculated as follows 
P= 2×( L+W)
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4. Heat Transmission Partition

𝐐𝐭/𝐏 = 𝐔 𝐀𝐏 (𝐓𝐢 − 𝐓𝐨 − 𝟗)

𝑸𝒕/𝐏 = Solar transmission Partition

𝑾𝒉𝒆𝒓𝒆

𝑼 = Partition heat transfer coefficient 𝑾/𝒎𝟐℃ (T19)

𝑾

𝑨𝑷 = Partition area 𝒎𝟐

𝑻𝒊 − 𝑻𝒐 = Outdoor, indoor Temperature ℃
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T(22)Volume flow rate /per door or wind

Number of window and door

Lit/s per Door or wind)

5- Infiltration
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𝑰𝑶𝑨 = 𝑵𝒐 𝑳𝒄 𝑽



Volume flow rate/area

Floor area

Outdoor air
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6- Ventilation:
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Example 3.
A single-family detached house shown in Fig. 1a is located in Iraq- Baghdad.

The Wall is built from of 13 mm cement plaster, 20 cm common brick and 10

mm gypsum plaster. While the Partition is built from 10 cm common brick

and 10 mm gypsum plaster on both sides. The Roof is built from outside to

inside from 10 mm cement tail, 130 mm sand, 10 mm Expanded
polyurethane, Asphalt shingles, 150 mm concrete and 20 mm gypsum. The
floor consist from outer to inner from carp, cement tile of 25 mm thick., heavy
concert of 15 cm thick. Ceiling height is 3 m Fenestration. Clear single glass, 3
mm thick. Assume closed, medium-color well fitted, aluminum frame. Doors
made of wood of 25 mm thickness. Occupancy. Four persons, based on two for
the master bedroom and one for each additional bedroom. Assign to the living
room. Llights. Assume 480 W for the kitchen, and 480 W for living room, assign
50% to bed room 1, 25% for bedrooms 2 and 3. Appliances : there is one TV,PC
laptop, laser printer, and Coffee brewer in living room, The construction of the
house is considered medium. Find the sensible, latent, and total Heating load;
size the heating unit; and compute the air quantity for each room.
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Partition

PerimeterRoof

(m2)
Floor

(m2)

WindowsNet area of outer 

Walls (m2)
Room

name

DoorSNEWSNEW

21.52(7+7.25)=28.550.7550.752.1---3.6---17.4Bed R1

-27.545.3445.384.2---3.620.55-12.9
Living 

room

11.416.516.8816.882.12.7-2.7-8.55-10.8-Bed R2

11.4

11.25
16.516.8816.882.12.7-10.8-Bed R3
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Heat loss - Partition

Heat loss - Outer wall Heat loss - Glass (Window)

Heat loss - Floor

Heat loss - Roof
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The floor consist from outer to inner from carp, cement tile of 25 
mm thick., heavy concert of 15 cm thick

0.088



FloorDoorWindowRoofPartitionOuter 

wall

UUUUUU

W/m2.KW/m2.KW/m2.KW/m2.KW/m2.KW/m2.K

0.983.926.421.4572.451.916
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𝑼𝒇𝒍𝒐𝒐𝒓 =
𝟏

𝟏. 𝟎𝟏𝟗
= 𝟎. 𝟗𝟖𝑾/𝒎𝟐𝑲

𝑹𝒆 = 𝐑𝒊 + 𝐑𝒄𝒂𝒓𝒑𝒕 + 𝐑𝒕𝒊𝒍𝒆 + 𝐑𝒄𝒐𝒏𝒄

𝑹𝒆 = 𝟎. 𝟏𝟐𝟏 + 𝟎. 𝟕𝟏 + 𝟎. 𝟏 + 𝟎. 𝟎𝟖𝟖 = 𝟏. 𝟎𝟏𝟗

Heating Load Building: Home Room name: Bed Room 1

Indoor Design condition 23℃ & RH   50 %

Outdoor Design condition 1.5 ℃ & RH 84%
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Sol// Heating Load Bedroom1

𝑸𝒕/𝒈 = 𝑼 𝑨𝒈/𝒅 (𝑻𝒊 − 𝑻𝒐) = 𝟔. 𝟒𝟐 ∗ 𝟔ز𝟑 ∗ 𝟐𝟑 − 𝟏. 𝟓 = 𝟒𝟗𝟔. 𝟗𝑾

𝑸𝒘/𝑾 = 𝑼𝒘𝑨𝒘. 𝑻𝒊 − 𝑻𝒐 = 𝟏. 𝟗𝟏𝟔 ∗ 𝟏𝟕. 𝟒 ∗ 𝟐𝟑 − 𝟏. 𝟓 = 𝟕𝟏𝟔. 𝟕𝟕𝟔𝑾

𝑸𝒔/𝑹𝒐𝒐𝒇 = 𝑼𝒘𝑨𝒘. 𝑻𝒊 − 𝑻𝒐 = 𝟏. 𝟒𝟓𝟕 ∗ 𝟓𝟎. 𝟕𝟓 ∗ 𝟐𝟑 − 𝟏. 𝟓 = 𝟏𝟓𝟖𝟗. 𝟕𝟕𝑾

𝑸𝒑𝒂𝒓𝒕𝒊𝒕𝒊𝒐𝒏 = 𝑼𝑷𝑨𝑷. 𝑻𝒊 − 𝑻𝒐 − 𝟗 = 𝟐. 𝟒𝟓 ∗ 𝟐𝟏. 𝟕𝟓 ∗ 𝟐𝟑 − 𝟏. 𝟓 − 𝟗 = 𝟔𝟔𝟔. 𝟏𝑾

𝑸𝒇𝒍𝒐𝒐𝒓,𝒆𝒅𝒈𝒆𝒔 = 𝟎. 𝟖𝑷 𝑻𝒊 − 𝟏𝟎 = 𝟎. 𝟖 ∗ 𝟐𝟖. 𝟓 ∗ 𝟐𝟑 − 𝟏𝟎 = 𝟐𝟗𝟔. 𝟒𝑾

𝑸𝒇𝒍𝒐𝒐𝒓,𝒃𝒂𝒔𝒆 𝑨𝒓𝒆𝒂 = 𝑼𝑨 𝑻𝒊 − 𝟏𝟎 = 𝟎. 𝟗𝟖 ∗ 𝟓𝟎. 𝟕𝟓 ∗ 𝟐𝟑 − 𝟏𝟎 = 𝟔𝟒𝟔. 𝟓𝟔𝑾

𝑳𝒄/𝑾𝒊𝒏𝒅𝒐 = 𝟐 𝟎. 𝟔 + 𝟏 =  3.2     &  V_windo = 0.3 lit/s  per meter  

𝑰𝑶𝑨𝒘𝒊𝒏𝒅𝒐𝒘 = 𝑳𝒄 ∗ 𝑽 = 𝟑. 𝟐 ∗ 𝟎. 𝟑 = 𝟎. 𝟗𝟔 𝒍/𝒔

𝑽 = 𝑵𝒐 𝒐𝒇 𝑷𝒆𝒑𝒐𝒍𝒆 ∗ 𝑹𝑷 = 𝟐 ∗ 𝟐. 𝟓 = 𝟓 𝒍/𝒔

𝑽𝑶𝑨 = 𝑰𝑶𝑨 + 𝑽 = 𝟎. 𝟗𝟔 + 𝟓 = 𝟓. 𝟗𝟔 𝒍/𝒔

𝑶𝑨𝑺𝑯 = 𝟏. 𝟐𝟏 ∗ 𝑽𝑶𝑨 ∗ 𝑻𝒊 − 𝑻𝒐 = 𝟏. 𝟐𝟏 ∗ 𝟓. 𝟗𝟔 ∗ 𝟐𝟑 − 𝟏. 𝟓 = 𝟏𝟓𝟓. 𝟎𝟒𝟗𝑾

𝑶𝑨𝑳𝑯 = 𝟑𝟎𝟎𝟎 ∗ 𝑽𝑶𝑨 ∗ ∆𝒘 = 𝟑𝟎𝟎𝟎 ∗ 𝟓. 𝟗𝟔 ∗ 𝟎. 𝟎𝟎𝟓𝟎𝟔 = 𝟗𝟎. 𝟒𝟕𝑾 ; 

𝑸𝒕𝒐𝒕𝒂𝒍 = 𝟒𝟗𝟔. 𝟗 + 𝟕𝟏𝟔. 𝟕𝟕𝟔 + 𝟏𝟓𝟖𝟗. 𝟕𝟕 + 𝟔𝟔𝟔. 𝟏 + 𝟐𝟗𝟔. 𝟒 + 𝟔𝟒𝟔. 𝟓𝟔 + 𝟏𝟓𝟓. 𝟎𝟒𝟗

+ 𝟗𝟎. 𝟒𝟕 = 𝟒𝟔𝟓𝟖𝑾 = 𝟒. 𝟔𝟓𝟖 𝒌𝑾 = 𝟏. 𝟑𝟑 𝑻𝑹 ≅ 𝟏. 𝟓 𝑻𝑹




