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1 SCOPE

1.1 The
prescribe the

1.2 The purpose of
constrains
consi dered during
design  engineer.

PART OF THIS EOCUMENT MAY 3E
THE PRIOR WRITTEH CONSENY OF NP.C

content of this
m ni mum  desi gn
ventilation and air

buildings used in petrochem cal

and  m ni num
the engineering

2 STANDARDS  AND  GCDES

the follow ng

- ARI 210-81

- ASHRAE 52-76

- ANSI/UL  900-82
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3 DESI GN__CONDI TI ONS
H,
EE 3.1 The average of naxinum tenperatures of the 18 hottest
. B days during the summer should be selected as the
Ga outdoor design tenperature for the cooling |oad
Bz calculation in residential and commercial  buildings.
;%E 3.2 The average of mnimum tenperatures of the 18 col dest
b % days during the wnter should be selected as the
EE outdoor design tenperature for the heating |oad
4 calculation in residential and commercial  buildings.
Y
25 3.3 The average of relative humdity of the 18 hottest
g5 days during the sumer at design time should be
Yo selected as the outdoor design humdity for the
?é cooling load calculation.
;E 3.4 The selection of outdoor design tenperature and
fhg% humdity for the industrial and other special
B & buildings is subject to various paraneters such as
- econom cal aspects, energy available and type of
g& bui | di ng.
Bz
L . . . . . .
.ﬂf-a 3.5 The indoor design condition for residential,
ok commercial and public buildings is selected according
5% to confort condition specified in section 4.
> ol
Gell 3.6 The selection of indoor design conditions for the
oI industrial and other special buildings is subject to
ey various paraneters such as economcal aspects, energy
g o available and type of building.
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4 COVFORT CONDI TI ONS
4.1 Table 1 shows the confort conditions during wnter

between head and foot should not

effective tenperature should be

paraneters has been described in
Fundanental  Volume, chapter 8.
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vari ous occupancies.

DECUMENT IS THE PROPERTY [
DSED Ta ANY THIRD PARTY,

and summer at the various relative humdity for
resi denti al and  conmerci al applications. The
tenperature range are appropriate current
seasonal clothing habits in Iran.
TABLE 1
COVFORT _ CONDI TI ON
TEMPERATURE
RELATI VE
HMDTY % W NTER SUMVER
20 23 = 27
30 21 - 24 23 = 27
40 20 = 24 23 = 26
50 20 - 23 23 - 26
60 20 - 23 22 - 26
70 20 = 23
4.2 Thermal confort conditions nust fairly uniform

over the body to prevent the local disconfort. The

radiant tenperature asymetry should be
in the wvertical direction and 10°C
direction. The vertical tenperature difference

exceed 3°C.

4.3 For practical application of confort conditions, the
considered. The
effective tenperature is a function
activity, air tenperature, relative
movement, and clothing insulation.
of the effective tenperature from
the ASHRAE Handbook,

humdity, air

Application

4.4 Chapters 1 to 7 of ASHRAE Handbook, App
conditions in

Volume describe in detail confort

less than 5°C
the horizontal

per sona

ca[culation
nent i oned
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5 VENTI LATI ON
el 5.1 ASHRAE \Ventilation Standard 62-89 defines nininum
outdoor air supply rate for various types of
occupancy.
5.2 Several techniques are possible to achieve the

ventilation specified 1in the standards:
a) Forced wventilation that afford automatic control.
b} Natural wventilation wth nanual control.

cl Infiltration, an uncertain ventilation strategy
commonly used by default in small structures.

5.3 In nost cases infiltration and natural ventilation
meet the wventilation requirenents. [f the
infiltration and natural ventilation rates do not
satisfy the wventilation requirenents, mechani cal
ventilation should be provided.
Local wventilation may be required in places requiring
relatively Jlarge anmount of ventilation rate.

5.4 I n structures condi tioned by once through all air
system like air coolers, the rate of supply air
often exceeds the wventilation required. In this case

proper arrangenent of air flow through the structure
achieves the local wventilation in the places
requiring large anount of supply air.

5.5 Make-up or fresh air inlet shall be located in an
acceptable area to avoid contamnation of nake-up
air.

5.6 Calculation of the infiltration and natural

ventilation rates described in the ASHRAE Handbook,
Fundanental  Volume, chapter 22.
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6 LOAD CALCULATI ONS

The heating and

c) Estinate

HE OWNER NEITHER THE WHOLE HOR ANY PART OF THIS BOCUMENT MAY BE
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cooling |oad

tenperature in

adj acent

d} Compute heat transfer coefficients
walls and glass, for inside walls,
floor and ceilings if there are next
spaces, and the roof iif it is next
spaces.

should be

unheat ed

calculated for

cold and hot seasons respectively.
6. 1: HEATI NG LQAD
6.1.1 The following activities should be perforned for
heat i ng | oad cal cul ation:
a) Select outdoor design weather condition:
temperature, wind direction and velocity.
b} Select indoor design condition during the coldest
weat her.

spaces.

for out si de

nonbasenent
to unheated

to heated

= e} Determine net area of outside wall, glass and roof
g next to heated spaces as well as cold walls,
i floors, or ceilings next to unheated spaces. These
> . K . .

i determination can be nade from building plans or
Q from actual bui | di ng, wusing i nsi de di mensi ons.

12

E 6.1.2 The heating load consists of the following itens

'*i: which should be calcul ated.

4

=€

a a) Heat transmssion loss from each kind of wall,

_‘j gl ass, floor, ceiling, and roof 1in the building.
=L

=

g b} Heat transmssion loss from the basenent or grade-
b level slab floor.

8

2 ¢} Energy associated wth infiltration cold air
= around outside doors, wndows and other openings.
¢ This value depend on kind or width of crack, wnd
= speed and the tenperature difference between

- indoor and outdoor air.

r

14

;‘S 5.1.3 Wen positive ventilation wusing outdoor air is

- provided by an air-heating or air-conditioning unit,
= the energy required to warm the outdoor air to the
2] space tenperature be provided by the wunit.

-

§ 5.1.4 If mechanical exhaust from the space provided in
7 an amount to the outdoor air drawn in the unit,

» the wunit rnmust also provide for natural infiltration
= losses,
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the proposed

Site.

can be deternmined by a site plan or
The possibility

. 1L
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6.1.5 If no mechanical exhaust is used and the outdoor air
supply equals or exceeds the amount of natural

c??/ Va{bsric}rinrllﬂ ly

& infiltration that can occur wthout ventilation, sone
we reduction in infiltration nay occur.

)_r_]

cdl 6.1.6 In buildings with a sizeable and reasonably steady
G5 internal heat release from sources other than the

8z heating system this heat release wunder the design
S condition should be calculated and deducted from the
z5 heat | osses.

h.%

~El 6.1.7 The pick-up loads that may be required in _
fu intermttently heated buildings or in buildings using
_~ night thernostat setback should be considered.

= Pick-up loads frequently require an increase in

gL heating equipment capacity to bring tenperature
Wy, of structure, air and nmaterial content to the

‘j’g specified tenperature.

é? 6.1.8 The procedure for calculation of the heating l|oad has
gé‘ been described in the ASHRAE Handbook, Fundament al
53 Vol ume, chapter 25.

™

bl 6.2 QOLING  LOAD

oz

fal 6.2.1 The following activities should be performed for

Dk cooling load calculation:

¥ a} otain characteristic of the building. Bui | di ng
0 materials, conponent size, external surface colors
a3 and shape are wusually determned from building
2y plans and specifications.

K b) Determne- building location and orientation and
=4 external  shading. Shading from adjacent buil dings
2x . L

L3 high ground-reflected solar radiation should not
£ 5 be overl ooked.

Y . .

gg c) Cbtain appropriate weather data and select outdoor
£d design conditions.

g3

=3 d) Select indoor design conditions, such as indoor

t & dry- bulb tenperature, indoor wet-bulb tenperature
£ and ventilation rate.

Ll o

1335 e) obtain a proposed schedule of Ilighting, occupant,
ﬁ i nt er nal equi pment, appliances and processes that
:; would contribute to the internal thernmal | oad.

L;E:E f) Select the time of day and nonth to do the cooling
88 load cal cul ation. For zone between north latitude
=g of 20 and 40, the pick space cooling |oad usually
gg occur in July or August.
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