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SAMPLE OF COOLING LOAD
ESTIMATION WITH HAP



HOURLY ANALYSIS PROGRAM
i (HAP)

= HAP SYSTEM DESIGN FEATURES.
= HAP ENERGY ANALYSIS FEATURES.

= USING HAP TO DESIGN SYSTEMS AND
PLANTS.

= USING HAP TO ESTIMATE ENERGY USE
AND COST.

= WORKING WITH PROJECTS.
= GENERATING INPUT DATA REPORTS.
= USING THE REPORT VIEWER .



‘_Wow TO START?

= From START MENU choose Hourly
Analysis Program (HAP).
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Click on (HAP) starting
window will appear.
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Create a New Project

+

Choose new on the PROJECT MENU this
creates a NEW PROJECT a project is the
container which holds your data.
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New project will be established
which will be contain" SAMPLE
DATA. "
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Choose Save on the Project menu
vou’ll be asked to name the
project from here on, save the
project periodically.




t% HAP41 - [Untitled]
Project Edit ‘Wiew FReports Help

B HEEE X P e |E |2t |7
U rtitled

R Weather G @ h

@ Spaces WWeather: Spaces Systems Plants Buildings Project
Spstems Chicaga 14, Libraries

@ Plantz
a Buildings

= 5] ﬁ[l:lject Libraries
~[lF Schedules

..... |] Doors
..... & Shades Save Project As
i Chillers
it Coling T onaters )
..... i Eilers Project Mame: Save
----- T Electic Rates |H1|:||:|._-"[
----- “™ Fuel Rates

Cancel

i

Help
Change Folder...

Faolder:
DAEZ0-INProjects\H1 007

4 Il ||
Feady 10/01/2002 | 01:55 ¢

1 s start & rOF Wi 0 unititled - Paink HEF HAP4L - [Untitled]



i ENTER WEATHER DATA

Click on the “Weather” item in the tree view
in the main program window. The
Weather input form will appear .
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Select MIDDLE EAST region.



" Weather Properties - [Cairo]

Diezign Parameters l Drezigr Temperatures] Crezign Solar | Simulation

Beqion: biddle E azt hd Atmosphernc Clearness 100
Location: Africa MNumber .

- Aia/Pacific Average Ground ST
Lity: Canada Reflectance 0.20
Latituide: Eﬁ:jtra; b South America |2 Soil Conduchivity 1.385  W/md
Longiude: [EECTETMMMMNNN].; | DssionCi STy

=l u - 5 A = Calculation Months Jan x| *|Dec ¥
Elexwation: FER m —_—

Time Zone [GMT +/] |-2.0 hours
Summer Design DB 40.0 = Daylight Savings ™ Yes (* No
Summer Coincident 'WE  [20.6 T Vi .
. DST Beqginz
Summer Daily B ange 13.3 k DST Ends —
. . ?-2 "'|: —

"Winter Dezign DB ¢ Data Source:
winter Coincident 'WEB |32 C Uzer Modified

ak. Cancel Help




+

from location menu select
EGYPT.



" Weather Properties - [Cairo]

Diezign Parameters l Design Temperatures] Crezign Solar | Simulation ]

Reaqian: biddle E ast hd atmozpheric Clearness 100
Location: E qupl - Murmber -
. : . Average Eround e T—
Lity: B ahrairy v Reflectance 0.20
Cyprusg R
L atitude: jeq | Soil Conductivity 1.385 W/mik
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gngle “ |irag = Calculation Months dan x| ®|Dec |
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W
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Summer [ aily B ange 13.3 k DST Ends —
. . ?-2 “"|: e
\Winter Design DB # Dlats S ource:
winter Coincident WB  |3.2 C User Modified

Ok Cancel Help
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from CITY MENU select
CAIRO.



~ Weather Properties - [Cairo]

Diezign Parameters l Dezign Temperaturea] Diezign Solar | Simulation

Begion: Middle E ast
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- — Ayverage Ground e
Lity: Cairg | Reflectance 0.20
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Elgﬂgl%l = 31.4 = Calculation Months Jan ¥ ?|Dec —
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Surmrner D aily B ange 13.3 g DST Ends —
o o ?-2 +|: —
“Winter Dezign DB + Data Source:
Winter Coincident WE 3.2 C Uzer Modified

Ok, Cancel Help
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Press the OK button on the
Weather input form to save the
data and return to the main
program window.



Enter Space Data General

!'_ (General)
' “Space”item in the tree view

in the main program window. Space
information will appear in the list view
double-click on the “<new default
space>" item in the list view.
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Enter data for your space.

i

= -Naming the space.

= -Input floor area, average
ceiling height and building
weight.



= ! Space Properties - [H1007-Training]

General ] Internals ] Wallz, Windows, Doors ] Roofz, Skylights Infiltratiu:un] Floors ] Fartitionz

iers

Floor Area A0E md

Avg Celing Height |3 3 m

Building eight 241 8 kg/md |

Light  Med. Heauwy

ak. Cancel Help




INTERNAL LOAD



Owerhiead Lighting

Fizture Type
W attage
B allazt Multiplier

Schedule

T azk Lighting
W attage

Schedule |

Electrical Equipment

"Wiattage
Schedule

Recessed, unvented |
26.00  |w/mi v
1.08

Hoom Lighting hd
0.00 wimd v
[ione] ]
6000.0  [|watts
equpiment -

Feople

Hecupancy
Aottty Level
Senzible

Latent

Schedule

Mizcellaneous Loads

Senzible

Schedule |

Latent

Schedule |

ak, |

12.0 | People =

Uffice Work, d
W A pErEon -
W persan

b eeting people i

0 W

[one] -

0 W B

[norne] I

Cancel Help




Entering overhead lighting

i

= -select recessed unvented as
fixture type, as lighting intensity
and ballast multiplier as defaulit.




General Intemals lWaIIs, Windnws,Dnnrs] Roofs, Skylights Infiltratin:un] FIu:u:ursl F'artitin:unsl

Owerhead Lighting Feople
Fisture Type Recessed, unvented = Hecupancy 12,0 |F"3':'|:'|'3 =
W attage i Actiity Lesvel | Dfice wiork hd
Ballast Multiplier Ereeze}fgﬁginzentEd aenzible W ¢ PErE0N
Scheduls | Room Lighting . Latent W/ perzon
T azk Lighting schedule | f eeting people i
W attage 0.00 |Wa’m'§ hd Mizcellaneous Loads
Schedule | [hone) - Sensible 0 A
Electrical Equipment Schedule | [none) d
W attage &000.0 |W atts | Latent 0 W -
Schedule light equpiment | Schedule | [none] i

k. Cancel Help




iCreate Schedules.

= When entering overhead lighting
data, you must choose a
schedule. In the schedule drop-
down list, choose the" create new
schedule”



Schedule Tvpe

= F

- -

Haurly Prafiles ] Azzignments ]

Schedule MName:

Schedule Type:

[P oom Lighting]

f» Fractional [People, Lighting, Equiprment,
kizc. Senzible, Misc. Latent,
YWentilation Airflow, Domestic
Hot " ater, Mizc. Electnic,
Mizc Fuel]

(" Fan/Thermostat

{~ Utility Bate Tirme-of-0ay

. Cancel Help
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LIGHT SCHEDULES WINDOW
WILL APPEAR.



Ml Schedule Properties - [Room Lighting]

Schedule Type  Hourly Profiles ] Aszignments |

Frafile:

If g

Chooze a profile from the dropdown lizt and edit
it by dragging the barz with the mouze, by uzing
the arrowe keys, ar by enterng data in the bext
fieldz directly. Mawvigate bebween profiles with
the Tab key: nawigate within a profile with the
arrow kens.

= E ———|[h
E

k.

Cancel Help
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There are two different profiles
which the space working



‘L Working day profile

— |
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Finally choose ROOM
LIGHTING schedule




= Space Properties - [H1007-Training]

General  Internals l Wwallz, Windows, Doors ] Roafz, Skylights ] Infiltratinn] Floars ] F'artitic:ns]

O+werhead Lighting Feople
Eisture Type Receszed, unvented - Heeupancy  112.0 |F"3':'|:'|E |
W attage I6.00 |'W'.-’m'§ - Activity Level | e wWork hd
Ballazt Multiplier {1 g Sensible W /person
Schedule | Room Lighting . Latent W peErsan
Task Lighting | <create new schedule> A Schedule | Meeting people -
Entrance people profile —
W attage Heavy equipment Mizcellaneous Loads
Scheduie | [T oo b=t Sensible g W
F lighiti
Electncal Equipn{%&% Schedule | [norne] I
‘W attage THERMOSTAT b/ Latent 0 W
- I L i | Y _I
Schedule | light equpiment i Schedule | [rione] i

k. Cancel Help




ENTERING EQUIPMENT .

+

= Create Schedules, when entering
equipment data, you must choose
a schedule. In the schedule drop-
down list, choose the “create new
schedule”



Ml Schedule Properties - [equpiment]

Schedule Mame: \equpiment

Schedule Type: (o Fractional [People, Lighting, Equiprent,
kizc. Senszible, Mizc. Latent,
Yentilation Airflow, Domeshic
Hat ‘W ater, Misc. Electnc,
Mizc Fuel]

(" Fan/Thermostat

£ Utility Bate Time-of-Day

k. Cancel Help
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There are two different profiles
which the space working




Ml Schedule Properties - [equpiment]

Profe: | = oking Dot W20y cit

5 Profile Three]=] J4:Profile Four |=]
Chooze a profile from the dropdown list and edit
it by dragging the bars with the mouze, by using
thie arrow keys, or by entenng data in the text
fields directly. Mavigate between profiles with
5 Frofile Five [ illE:Profile Six  [=]
7:Profile 5 ever=] i Profile Eight |=]

the Tab key: navigate within a profile with the
arrow keys.

aE. Cancel Help
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Finally choose equipment
schedule



| Space Properties - [H1007-Training]
General Internals l Wallz, Windows, Doars ] Roofs, Skyhghts ] Infiltratin:un] Floors ] F'artitin:unsl

Owerhead Lighting Feople
Occupancy 120 |F' cople

Fiature Type

Recessed, unvented
W attage 26.00 |"-.-'-.-".-"m'§ Activity Level Office Sk

Ballast Multiplier 1 pa Sensible W/ persan
Latent W person

achedule | FHoom Lighting d
T azk Lighting Schedule | teeting people

W attage 0.00 i/ Mizcelaneous Loads
Schedule | [inane) Sensible 0 W

Electncal Equipment Schedule | [none]

W attage 6000.0 |W atts - Latent 0

Schedule | E Schedile | {none

OE. Cancel




ENTERING PEOPLE .

+

= Create Schedules, when entering
people data, you must choose
activity level .




= Space Properties - [H1007-Training]

General  Internals l Wwalls, Windows, Doors ] Roots, Skylights ] Infiltratin:un] Floors ] F'artitiu:unal

Overhead Lighting Feople

- Uccupanc
Eixture Type Recessed, unvented =EEUpaney |F"3':'|:'IE

W attage 26.00 |"-.-'-.-".-"m'§ Activity Level  [SETHROR
Eallazt Multipher |1 pg

Senzible W pErEon

achedule F oom Lighting Latent W/ person

T azk Lighting Schedule teeting people

W attage 0.00 |Wa’m'§ Mizcelaneous Loads
Schedule | [inane Sensible 0 Wi

Electrical Equiprnent Schedule | [one]

W attage 6000.0 |W atts Latent 0

Schedule equpiment Schedule | [none]

OE. Cancel




Create Schedules.

+

= when entering equipment data,
you must choose a schedule. In the
schedule drop-down list, choose
the “create new schedule”



Ml Schedule Properties - [Meeting people]

] Hourly Profiles | Assignments |

Schedule Mame: Meeting people

Schedule Type: ( Fractional [People. Lighting, Equipment,
tizc. Senzible, Mizc. Latent,
Yentilation Airflow, Domestic
Hat “water, Mizc. Electnic,
izc Fuel]

(" Fan/Thermostat

{ Uhlity Hate Time-of-Cay
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There are two different
profiles which the space
working



Ml Schedule Properties - [Meeting people]

Frofile:

| 1working day[=J 2 Day off =]

5 Prafile Three{=J 4 Profile Four [=]
Chooze a praofile from the dropdown list and edit
it by dragaing the bars with the mouse, by uzing
the arrows keps, or by entering data in the text

fields directly. Mavigate between profiles with
the Tab key: navigate within a profile with the

5. Frofile Five [=J e Frofile Six =]
o mmmmmm mﬂmmﬂummi
7-Frofile S ever|=] S Profile Eight [=]

Cancel
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Finally choose PEOPLE schedule.



General |nternals l wWallz, Windows, Doars ] Roafs, Skylights ] Infiltratiu:un] Floars ] F'artitin:unsl

Owerhead Lighting Feaople

Eisture Type Feceszed, unvented = Decupancy 12,0 |F"3':'|:'|'3

W attage I6.00 |"-.*-.-".-"m'§ Activite Level | qce work
Ballast Multiplier (1 pg Sensible W person

Latent W perzan

Schedue | [Room Lighting

T azk Lighting Schedule Meeting people

‘W attage 0.00 |W£m'§ Mizcellaneous Loads

Schedule | [hone] Sensible 0

Electncal Equipment Schedule | [nione]

W attage EOO0.0O |W atts Latent 0

5chedule | equpiment 5EhEdH"3| [hone]

aE. Cancel




ENTERING WALL, WINDOWS AND
‘-POORS DETAILS

= choose direction of exposure
wall



General | Internals  Walls, Windows, Doors l Roofs, Skylights | Infitration| Floors | Partitions |

WA all Construction Types

Grozz  window ‘Window for B xposure: 2 [5]
Bred 1 2 Door
Exposure m Cluantity Quantity Cluantity sl Sauth Marth Wwall

ol zen -

5

14.5 Window 1 || Harizantal sliderd

-
o

T, shade 1 |l {none)

S |
WS Window & | hane]
.
E{ﬂw Shade 2
MMw

not uzen Dioar [none]

[none]

:
2
i
4
R
=
7
0
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CHOOSE LAYERS OF WALL



w. Wall Properties - [South,North Wall]
wall dzzembly Hame: | South, Morth 'Wall

Clutzide Surface Color: | Dark - Libzorptivity: |I]-EII]I]

Thickness Density | Specific HE. H- alue Wwieight
i kg kJ kg K. m3-K. A ka/m3

0.000 0.0 0.00 0.1.2064 0.0
Gypsum board 15.880  800.9 1.09 009862 127
Air space - 0.000 0.0 0.00 0.16026 0.0

102mm face bnick 101,590 G087 0.84 0.26681 19
102mm common brick

203mm common brick 101.530 20023 0.32 0.07626 2035
005364 0.0

Lavers: Inside to Outzide

102mm LW concrete blocl
203mm LW concrete blocl e e 0.00
102mm HW concrete bloc 219,060 0.78 270

203mm HW concrete bloc ¥ Dverall L4 alue: 1.2800 3K

Cancel




ENTERING ROOF DATA



w. Window Properties - [Horizontal slider4]

Window Details

M arne: Hurizuntal ghderd
Detailed Input; v

Height: 260 m Width: |4.50 m

Frame Type: Alurninumm with thermal breal: s

Internal Shade Type: Maore

WK,

Glazz Details

Glazing Glazz Type Tranzmizzrety | Feflectivity Abzorphraty
Outer Glazing | Bmm clear 0. 732 0.079 0123

Glazing & EBrnm clear low-e [.634 0116 0. 245
Glazing #3 nok uged

Gap Type: 13 mm Air Space

Cancel




choose direction of roof.



w1 ! Space Properties - [H100/-Training]

General | Intemals | Walls, Windaws, Doors  Roofs, Skylights l Irfiltration | Flaars | Partitions |

F oot Construction Types for

Grosz  Roof

Alea  Slope  Skulight E rposure:
E=posure m [deg] Luantiby

1 [not uzed]

hiok Lzen * Fioof [nione]

h .
i Skylight [hane]
MMHE
ME
EME
E
ESE
SE

Cancel




choose layer of roof .



w. Roof Properties - [TOP ROOF]

Roof &zzembly Mame: | TOP ROOF

Outzide Surface Colar: | Dark - Bbsorptiviby; |l]-£ll]l]

Cns : Thickness Denzity | Specific HE. H-alue Wieight
Lavers: Inside to Outside - VRl kl/kadK Y kg/m

0.000 0.0 0.00 0.12064 0.0
Steel deck] 0.8563 ¥833.0 0.50 0.00002 ET
Board insulation 25.400 32.0 0.32 1.22271 0.3

Built-up roofing 9540 1121.3 1.47 0.05847 107

0.000 0.0 0.00 005864 0.0
Totals 35,733 1.46 15.2

Overall U alue: 0.BE5W ik,

Cancel




+

ENTERING INFILTRATION
DATA




General| Intemals | “Walls, Windows, Doors | Roofs, Skylights  Infiltration l Floars | Partitions |

E riter infiltration rate i any colurnn;

Lz Lis/md ALH

Drezign Cooling 182 61 1.27 0.50
[rezign Heating 0.00 0.00

Ehergy Analysiz 0.00 0.00

Infilrabion occurs: & Only \When Fan OFF
(Al Hours

Cancel




s

ENTERING FLOOR TYPE DATA




| Space Properties - [H1007-Training]

Floor Type

¢ Floor Above Conditioned Space

{" Floor Above Unconditioned Space
(" Slab Floor On Grade

" Slab Floor Below Grade

Floor &bowve Conditioned 5pace

Mo Additional lnputs




v

ENTERING PARTITION
DETAILS




BAred
- alue

Unconditioned Space Max Temp.

Arnbient at Space Max Temp.

Unconditioned Space Min Temp.

Armbient at Space Min Temp.

Fartition 1

(" Ceiling Partition
(o W all Partition

0.0

2.839

23.9

35.0

23.9

12.8

Fartition 2

o Ceilling Partitio
O wWwall Partibion

0.0

2.839

239

35.0

239

12.8




i ENTER AIR SYSTEM DATA

= Click on the “ ” 1tem In the
tree view in the main program
window. System information will
appear in the list view.

= Double-click on the “<
>” 1tem In the list view. The
System input form will appear



& HAP41 - [H1007]

Project Edit Miew Reports
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Help

¥
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Systems
@ Plants
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--B] Project Libraries
L Schedules

@ walls
% Roofs
H windows
|] Dioors
& Shades
iy Chillers
‘ot Cooling Towers
B Eoilers

Eﬂ Electric Rates
“™ Fuel Rates

¢Mew default
Systern:

A
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5 unkitl

d - Paint
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General

+

Naming the system



& Air System Properties - [system(H1007)]

General l Sustemn Components ] Lone Enmpnnentsl Sizing Drata ] E quiprnent ]

A Svztern N ame suztem[H 1007

Equipment Type Chilled "/ ater Air Handling U rits

A Svztemn Type W

Mumber of Zones 1




+

Select “Chilled Water Air Handling
Units” as equipment type .




[ System Properties - [system(H1007]]

General l Syztem Components ] Lane Enmpnnents] Sizing D ata ] E quiprment ]

Air Svztem Mame systerm[H 1007

Equipment Type Chilled “/ater &ir Handling Units

_ Undefined

Air Svstem Type Fackaged Hooftop Units
Fackaged Yertical Units
Mumber of Zones Split Air Handling Uitz

- Chilled "/ ater &ir Handling Units
Termninal Lnits
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Select “VAV” as air system type




=/ Air System Properties - [system{H1007}]

General l Syztern Components ] L 0One Enmpnnenta] Sizing Data ] E quipment ]

Air Syztem M ame
E quipment Type
Air Svztem Type

Mumber of £ones

LA - Termpering Yentilation

CaAN - Four F'iﬁe |nduction

Wav - 1-Fan Dual Duct
Wak - 2-Fan Dual Duct

spztem[HT1007)

Chilled W ater Air Handling L nits ]
o d
CAy - Bupaszz Mulhizone e
Cav - Diual Duct

VYT b

Ok Cancel

Help




:ﬁYSTEM COMPONENT DATA

Ventilation air system



B2 Air System Properties - [system(H1007)]

v Wentilation Air Wentilation &ir Oata

II: i::n;;j;im Airflaws Contral Froportional B
| Precool Lo Dresign Airflow 10,00 Y ——
. Preheat Coil |
[~ Humidification | Minimum Airflowe 0 /

" Dehumidification

w Central Cooling hd
v 2upply Fan Unioce. Damper Position ™ Dpen o Closed

v Duct System
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gO PREVIEW OUTPUT REPORT

From Reports menu choose
(Print/View Design Data)
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The output Reports window
will appear and we choose any
output data
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