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- REFRIGERATION loAD

Heat Goins. from Walls, Rooft ond Floors, Air’ ‘Change loud Product Load; Heat Gains from People, llghfs and Other
. Sources, Shorf Mefhod Calculations

\0 SELECT refngemhon eqmpment w}nch will result in’;

a balanced system it is first necemary to caleulate the .
heat load of the refrigerated There are four geaeral

space.
sources of heat: (1) wall heat gain, (2) air changes, (3) pmduct -
load, and (4) miscellaneous loads, such as the heat gain from .

men worlﬂng in the room, lxght.s ‘electric motors and other.
heat p ‘For & compl lation, each
of the four sources should be’ evaluated separately to deter-
mine the total.

cal

T WAL HEAT GAIN -

The heat gain through “walls, floor, and cellmg wﬂl vary
with the following.factors: type of insulation, thickness of

whers z, 24, 2, ete., are the thicknesses and ki, ks, k;, ete.,

are the conductivities of the several materials used,
After esmbhshmg the coefficient of trx.nsmm.unoe U the

heat gain is g:ven by the basic equnhon

S Qe VAa Y

. wﬁe;e A

. Q = heat leakage, Bm per hour. .‘ .

A = outside area of section, uqumfeet. e

At = difference betwem average outmdc wnpu'ature a.nd
average refl space hei
- degrees. -

_ The refngemhon industry has tended to’ slandardwe the

insulation, construction, outside wall area, and
difference between refrigerated space and ambient m.r

The heat transfer factors at various temperature differences.
are listed in Table 1. The thickness of cork reféired to.in this
table is actual cork or equivalent insulation thickness, not
the overall wall thickness. The eompanmve values of various
insulation materials can be found in Chapter 24, Table'd.

The overall coefficient of heat transmission, U of the wa.ll"

can be found by the following equation:

P

U=——— e}

where ,

U = coefficient of heat TS
foot) (Fahrenheit deégree),

z = thickneas of the wall, inches. . '

& = conductivity of material in wa.l.l, ‘Btu per (bour) (aqum
foot) (Fahrenheit degree per inch thicknass).

;.= insidé flm or surface condictance, Bm per (hour) (aGuare
foot)- (Fahrenheit degree). - ..

Je = outside film or surface conduct.mee, Bm per (hnur) (square
foot) (Fahrenheit degree). -© -

I«andf.areinquenf.lyuaed as 1.65 for gtill air--If the ouuzr
wﬁ&eeme!poeedtow&sther,f.umcrmsedwﬁ

With thick walls and low oonduchvn.y, the res:stauce z/k

es U 50 smal that 1/f; aad 1/f. bave Little effect and can

be omittéd from the calculation. As walls are seldom 1made of
one material, the value z/k the

value of the several materials used in series to the heat flow,

:;dforswallthh ﬂatp&mllelsurfacesof materials' 1, 2, 3,

, Btu per (bour) (sql_iin

of a refngemtor “Table 2 is a st of
ded mini thicknesses.” Installations
have been made with no insulation in the floor, but this type
ofmshllauonwﬂlnotbedmcussedduewmehckofml-
thentic data.
The outdoor design temperatures for ﬂ]e major cities in
the United States can be found in Table 1, Chapter 27.
If the refrigerator is exposed to the sun, additional heat will
be added to the heat load. For pracf.mal purposes, the tem-
perature difference can be adjusted to compensate for the sun
effect. The values given in Table 3 are applicable throughout
the 24 hr period and are added to the ambient temperuture
in calculating wall heat gain.

AIR CHANGES " -

Each time the door is opened some outside air enters the
storage room. The temperature of this warm outside air must
be reduced to the storage temperature, thus adding to the re-
frigeration load. It is difficult to détermine the load with any
degreé of accuiacy. The traffic in a refrigerator usially varies
with its size or volume. The number of hm- doors are opened
is dependem. upén the volume rather. than t.he aumber of
doors. The'air changes listed in Table 4 are. bmed on pmucal
experience.

The heat removed to reduce one cubic foot ‘of air from out.-
side conditions to the refrigerator temperature is listed in
Table 5. Inlet air temperature listed in Table 5 refers o the
air which enters the refrigerator when the doors open.

Table 4 does not apply. if outdoor air is provided. The
ve.nhlat.mg load under these conditions will replace the door
opening load, if greater. To calculate the load due to ventila-
tion, change the ventilating cubiec feet per minute to cubic
feet per 24 hours (cfm><60><24) and use Table 5 for the heat
load per cubic foot of air,

PRODUCT LOAD
duct placed in a refr ata
len “the storage temperature will lose heat until it reaches
the storage temperature. The quanuty of heat w be_ removed
may be calculated from a k 1 of thep
its state upon entering the refngemtor m ﬁn&l state, “its

Ve




