CHAPTER 28

Table 6 .. .. Heat Equivaleit of Blectric:Motors -

1965 Guide And.Data Book

* . For refrigerant temperatures below 30 F and storage tem-

Bruper pl U - - -

of 35 F a.nd hxgher oﬂ'—cyc]e defrosting has been
Iy used; def! by and allow-

. ing the ywarmboxurwpasthmugh the coil untj
the frost melts Off-cycle defmstmg for a 35 F storage tem-
the comp to be off one hour for every
two hours of compressor operation, and the load calculations
are based on 16 hr operation. Where a positive defrost method
is used and the defrosting time is reduced, the compressor
operating time can be increased; this averages sbout 20 hr”
However, lt is suggested that the eqmpment mnnufuf.um»’g

-

varying rates d upon the t
dothmg,sme ete. Thznvemgehoudylm.ddueto

onope gz time be f

For refri below 34 F, off-
cycle defrosting cannot be used and some posmve met.hod of
defrosting must be provided.:

All of these methods 'add some heat to t.he refrigerator. The
n.mounts of heat vary oonsldembly mt.h dxﬁerent methods It

= that the f
be followed, both in the heat added due to deirostmg and the
type oi work, suggested operating time.
The caleul

iz shown in Table 7. When people go into the

space..-

‘hourlyloadlsusedasagmdemselechng

for short durations, they will carry with them a iderable -

t Smce the compressor sizes are limited to com-

amount of heat over and above that listed in Table 7. There-’
fore, some allowance must be made 1f the tmﬂic load of this

type is heavy .
SHORT METHOD

There are many short or rulé-of-thurb methods of Ef.l- 2

mating load. Some, based on external surfnceonly These are

basically incorrect since the usage load will depend upon the-
volume, and the volume of & refrigerator is not proportional

to the external surface. To illustrate, assume two refrigerators
bofhwlfhexmn&lareasequalwlﬁ(x)sqft 1f they are both

10 ft high, one may have floor dimensions of '35 X 10 ft, -
another 20 X 20 ft. Calculation "will show a 12.5 percent -

variation in volume.

A short method based on volume as well as surface will
give more dependable results than a method based on surface
only. Of the four general sources of heat in the refngerawr
(wall losses, air change, product, and miscell ), the ex-

ly large , the lection must be
gmded by the calculated losd and the actual selection of com-
pressor may change the calcu]aﬁed time-up or down. The
evaporator should be selected to.balance’ the selected com-
pressor capacity, and not the original calculated load.

‘Examples 2, 3, and 4 illustrate’ typical load calculations
and compressor capacity selection.

Ezample £: Calculate the total load for a 20 ft X 10 ft X 101t
{outside dimensions) refrigerated room, having 4 in. of cork
insulation. The room is to be maintained at 30 F, while the out-
gide air is at 90 F dry-bulb tem,

re and 60 percent relstive
- bumidity. The uct is 2000 I olbeefatdOwaeeooledw
30Fm24hr e electrical load in the room in 200 watts.

outside surface area of the room is 1000 aq
IL(ZJXIOX4+10X10X2) From Table 1, for a
ture difference of 60 F deg, the heat-gain fastor for 4 in. cork
insulation s found to be 108 "Btu per (uq ft) {24 hr). The wall heat
gain is 1000 X 108 = 108,000 Btu per 24

Assuming that the walls are 1 ft thick, the internal volume of
themomul?x9xv=lMcqumeTableQ the number
ofmcbanguper%hnsfoundmbelt From Tab‘eS the heat

ternal surface will always be proport.lonal to the wall loases.
The pmb]em of simplification is with the remaining three
sources in terms of volume. Table 8 nges the probable values
{or the gains due to air ch , and
The values are based on expenence. and judgment must be
used in its application.

To find the hourly load, themt.al%hrloudxsdmdedby

wol(hcoumdemu!oundwbeszmpacuﬁ.
Theurcha.ngelmdxslwxuxzﬂ-séml? per 24 hr,
From Tsble 4, Chapter 69, the specific heat ofbedla077 Bta
per (Ib) (F deg). T’hepmductloadumxo'nx {40 — 30) =!
15,400 Btu 24 hr,
"The locad uetoe!ech-xml equipment i m the room ia 200 X34l
X 24 = 16,400 Btu per 24 hr,

Trem ) Bru/24 Ha

the dmred compressor opemt\ng hme. 5
is } i R B
ou.sly mthout ill effect, and it is the defrost pxoblem that de- Wall gain = ,. . - 108,000
the ting time, Air changs |- 54,800 o
. When the refrigerant tempemturemeor Iugher, there is Product .~ . . 15,400 s
10 frost and the general practice has been to select eqmpmenc Electrical 16,400 .. -
ba.sedonmor‘nhropemtmn. e 5 T
- . Calculated Load 194,400 - . ¢
o Tqble 7 Hem Equivalent of O Add 10 percent safety factor .~ . . 19,440 .
. . q pancy i
Cooler temperature F Heat equivalent/person Bu/hr -Total load .213,840
- 50 - . Pt 720 ;
40 . 840 For 16 hr “the load beé = 213340/18
30 -~ 950 = 13,360 Btu per hr.
23 l,gg.t? BtPorZOhrcompxmaor operation, ﬂ:e laadm213 840/20 = 10, 6!)
10 - T 15,2000 4 per b
0 N . 1,300 Solution B: (Shortmethodumng'l‘ablos) The wnﬂhmtpm
=10 1+, 1,400 is the same as in Solution A = 108,000 Btu per 24 hr. The usage.
. — butgun(T:.bles)usb_".Bcuper(Mhr)(cu(t)oxlSéOX552

Refrigeration Load- < 535
Table 8...: Usage Heat Gain, Biu: per 24 hr'for Ofie Cu Ft Interior Capacity
Tunpudwdaﬁomnhmbadw -nmdummm 'ew),Fdeg
Service® - -
¥okme- £ 1 40 50 -55 0 | 65 | 70 | 75 | e0 | 90 | 100
20 Average 4.68 | 187 234 258 - 281 {305 328 1351 374 421 ['468
Heawy 5.81 278 303 31 358. {386 413 |41 496 551
30 Avernge 3.30 | 132 165 182 198 215 231 248 264 297
Heavy 4.56 | 182 228 251 274 297 319 342 365 410 456
50:: Aversge 2.28 9L -| 114 126 137 148 - 160, 171 182 205- | 228
Heavy 3.55 142 177 186 : 213 231 249. 7 320 355
75 Average 1.85 74 93 102 heb ] 130 139 148 167" 185
. Heavy 2.88 115 144 158 173 188 22 . | 216 230 259
« 100" - Average 1.61 84 81 105 113 121 129 145 161
i Heavy 2.52 101. 126 164 176+ 189 202 227 2
200 - A t 1.33 55 69 0 97 . 103 110 124 138
f Heavy 2.22 90- 111 144 156 166 178 2{1) 222
-3000 Average 1.30 52.0- 85 8451 91 | 97.5 (104 7. 1130
. Heavy 2.08 83.2. | 104, 136 46: 156 [ 166 187
400", Average 1.24 49:.6; 62 80.6 | 86.8 4 03 99.2 | 112 124
Heavy . '1.98 78.4 |- 98 1 37 147 157 176_. | 196
500 Average: 1.21 48.4 |- 60.5 78.7] 84 . 90.7 | 96.8 | 109 121
Heavy 1.87 74.8 93.5 131 140 1 168 187
B - - .
600 Average 1.17 46.8 [» 58.5 64 70 76 82: | 94 105 17
Heavy 1.85 74.0. 2.5 102 L 111 120 130/ 139 148 167 185
800 Average: <1111 44 .4 55.5 .| 61.1 .| 66. 2| 77.7| 8. 83.8 | 100. 111
Heavy 1.76 70.4 |+ 83.0 96.8 I 106 115 1237 | 132 141 . 176
1,000 Average 1.10 44.0 55.0 60.5 66 7.5 | 77 82. 99 110
R Heavy . - | 1.67 66.8. 83.5 91.9 }.160 08 125 134 150, 167
- 1,2007 Aversge: 905 | 39.8 F 498 | 507 | 50.7| 6.7 747} 79.6 | 89.6| 9.5
. Heavy 1.58 63.2° £ 79.0 86.9 94.8 | 103 119 126 142 . | 158
1,500 Average 920 1 36.8 46.0 50.6 55.2| 69.8 69 73. 82.8| 92
Heavy 1.50 | 60,0 [ 75.0 | 82.5 | 00| 975 u3  f1z0° [135" [ 150
2,000 - Average” - . 835 | 334 |.40.8 45.9 50.11 543 62.7 || 66. . 83.5
. Long storage 775 | 31r.0. |, 38.8 42.6 }.46.5| 50.4 58.1 | 62 77.5
- 3,000, A . 750 |. 30.0 | 37.5-| 41.3 | 45.0| 43.8]| . 56.2 || 60.0 75.0-
Loog storage 576 | 23.0 28.8 31.7 346 37.3 43.2 | 46.1 57.6
5,000 Long storage .403 1 -16.1 20,2 1 22.2 24.2 | 26.2 30.2 | 32.2 40.3
g - 3 .305- 12.2 } 15.3- 16.8 183k 19.8 | 22:9 | 24:4 30.5
,000;: 240 ) 9.6 12.0 § 132 | H. 15.61) .. 16, 18.0 }-19.2 24.00
- B I N - - ) - - H "L M ok AR W .
20,000 : Long storage J187 . 7.48. 9.351 10.3 11.2 | 12.2 |+ 131 |7 14,0 | 15.0
50,000 _, Long storage 178 [ 7.12 8.90 9.79' 107 | bl.6 |1 12.5: |, 18.4| 14.2,
75,000 Long storage .178' 7.04 8.80 9,68 | 10:6] 15.5-[ 12.3- | 13.27¢: 141
100,000 Long storage 73] e.92| 8.65) 9.52| 10.4] wi2f.12:0} 1301 138

H * For lveuglndhavy servier, product load is based on product entering at 10 deg
the Ia-d is uousual, do not ase this table. .

Ea

-&r,'m Bbd per 24 lir. The total load is 1ggmo+35a)o Thekmddue u)peop\elaZX tﬁOX?A‘

triple-glass windows, each 6 ft X 5 ft. The ambient air tem-

6000 B, per 24
= 193,200. erwuh, hrI:‘h:dcdecwsal osdu&)O:(&lf{X?=65,5002m-perMh:

E:urm-pb- \nd: the-total load-for e refrigerated stoi . -order. tordetermine the-hourly load requiremen aeompm
'1'5 fe X llﬂ:x 9 ft (outside di ) with 4 in. cork § el 80n of the day and night lodds is necessary.

perature is 90 F and the room tempernture is to be 40 F. Two men Bru ven 24 Hr
work in the room from 8 A.M. waPM.,md&nwsmafhghtr Trex Noowr Dar
mg.’ motors a;‘e k::d operation dun;f the same sz)dxv‘ e
P GPMde Muwbeoool from 60 F to W.nl]I i - 87,400 87,000
ace area of the outside walla is (15 X 9 Air Change Load 42,000 42,000

+‘1X9+15X11)2=7985qﬂ.'1'h glass arcain6 X 5 X 2 Product 61,600 ot

= 60 aq ft. The net insula ace area is 798 — 60 = 738 People — 36,000
:qf& From Table 1, the heat gain factor for the insulated wall is Electrical — 65, 500
om:dwbeQOBtupcr(sqﬂ.)(24hr),whﬂetb.elu tor for the glass !
‘, i5 350 Btu per (sq ft) (24 br), for 8 50 F deg temp dif-
gmwe'l‘he heat ugh the walls is 739 X 90 = 66,400 Caleulated Load 191,100 230,500
_“éfgn%g,m%&ﬁhmtmthmu@ the glasa is 60 X 350

a per -

The internal volume of the room is 14 X 10 X 8=1120 cu ft. 10% Bafety Factor 19,100 =,100
Franable4 tbenumberofurcbmgespe 24 hr is found to be
16.6. The %mmdwcoolmfmmmewFuz.%Bw Total 210,200 253,600
l)’(ermft (fmm ‘able 5) The air ch.s.nge load is 1120 X 16.6

2.26=42,000 Bt

per 2
rodL t load 0.77 X 20) (24 + 12 = 61,
Btuperp2 l‘um ls(ZOOOX X 20) (24 +

LR

Thedayloadlsgruwrandshouldbeusedmaelecungeqmp-
Ewmpk 4: Determine the load for a ban.sml storags room,




