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to good operahon. Very heavy traffic can justify the use of

refr unit to control the temperature ang
humidity of the air in the vestibule.

borizontal sliding door in Fig. 7 is 6 ft wide aad the
double-acting door is 8 ft wlde, based on a 48 in. pallet loag.
The 8 ft width is selected to minimize truck damage to the
double-acting doors. 1t is strongly recomrhended that (1)

doub!e-echng doors be hung on a steel channel {rame, @-

spring steel bumpers be provided on both sides of each
and (3) heat be supplied at the sides, head, and il to prevent
freezing.

Trucking platforms. [ Iations on
oontml during all steps ol’ pmduct lmndlmg has led to t.hg

d trucking as an
the cold storage space. With the platform space mamt.m;ed
at about 45 F or lower, frozen product can be handled with-
out exposure ho warm humnd ambient eondxhons, thus holding
and
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Fig. 6 . ... Wdretouse Door Protection

Vaﬁbula An effective way to lmofmf.’ ti
h door openings is to provide a d with
a pair ir of double-ecung doors. See Fig. 7. This mngement

ically reduces the i hange of warm and cold air.

A vestibule should be deep enough 50 that, on entering, the
power operated horizontal doar should be well on ite way to
the closed position before the double-acting doors are acti-
vated. Heat in the floor of the vestibule-contributes strongly

+h

more ding damage to
the product packagmg because they can be kept essentially
dry. The platiorm doorways are equipped in many cases
with special devices, such as a polyurethane bumper arvund
the sides and head on the outside of the opening, to reduce
the intake of ambient air to 8 minimum.

FIRE PROTECTION

Ordinary sprinkler systems cannot be applied to refrig-
erated space without modification. Two types of modified
systems are in use, the brine system, and the dry pipe system.

The brine system (Fig. 8) employs the ordinary sprinkler
scheme, but the pipes in the refrigerated spaces are fillsd
with calcium chloride brine. The brine is maintained under
greater pressure than the city water, and is sealed off from it
by special check valves 4 and B. The individual distribating
headers are sealed off by similar valves C. The distributing
header pressure is maintained above the brine stand pipe
pressure by & brine pump. The booster pump can be used to
purmp city water w the p!ant at mcreased pressure through
valve B, by ly the ly closed valves C,
on this line. Additional specm.l check v&lvm are installed in
the city water supply line before it enters the plant to insure
against brine flowing into the city water mains.
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Fig. 7 ... Yestibule Door Arrongement

Fg.8.... Brine~ﬁlled Sprinkler System

In the dry pipe system, the sprinkler pipes in the refrig-
mwdspawsmﬁlled with dry compressed air. The water
gm.ledoﬁfmmt.heeompmmedurbyaspecmldry pipe
nlm The air which is keeps

this valve closed as lung as no sprinkler failure occurs. When

th: 8ir pressure is relieved the water pressure forces the valve
open and feeds water into the sprinkler system.

mmmthespnnklersymmmustbedehydnwdm

avoid frost buildup in the pipes. This is sometimes accom-

by taking the suction to the air compressor, assigned

{o this duty, from the refrigerated space. An alternate is-to

nsebotdedmtrogengssmsteadofm[orﬁlﬁngandmmnin

mg the prmsuxe in the sprinkler system.
the building is not sprinklered, a number of central re-

partmg or warning systems {such as Ammcan District-

Nats d,

h) are ilable for i in more h
mwgvemdmoumdemephnt.
UTIUTY SPACE

Shipging . and ek oo
d)ou!d pmvnie liberal space for movement of goods to and

from storage, pallet storage, battery charging, sorting, in-’
specting and checking and also for idle equipment. The ship-

ping platform should be not less than 15 ft wide and prefer-

shly 20 ft or wider. Floor heights of refrigerated cars and

trucks vary widely, but average higher than for um‘efng-

emted. A shipping platform, hexght of 54 in. above the rail is
ded for reefer raiiroad cars. For trucks, a shi
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A checker’s office should be in view of the platform and
traffic arrangement. Personnel warm-up rooms should be in
view of the superintendent’s office.

Rented space should be isolated from warehouse operations.

The machine room should include ample space for refrig-
erating equi t and its mai It should be well-
ventilated and have stand-by capacity for emergency ven-
tilation. It should be segregated from other areas and have

exists as required by most building codes. A main-
tenu\oe shop and space for pa.rkmg charging and servicing

.warehouse equipment should be located adjacent to the
- machine roorm. .

LOAD DEI'ERMINATION \

The refrig: loads of h of the same capacity
will vary widely. Many factors, including bailding design,

"inside and outside temperatures, and most important, the

type and the flow of the goods expected plus the daily frees-
ing capacity, contribute to this load. Themfore, e rule of
thumb can be spphed E: i of
and operations is valuable, but an analysis of any projected
opernhon should be made. Compressor and room ooolmg
should be designed for daily require-

me.nts which will be well above any monthly average.

The factors to be considered include:

1. Heat through insulatad enck

2. Heatmﬁlmhonloadfmmwammpamngmwnndeold

air passing out of refrigerated space.
3 Heat from pumps or fans cuvu.bhn refrigerated brice or,
];owe: hgmpment, men working in re!ngznwd space, and
heat 8.
4_ Heat removed from goods in reduring them from receiving

teﬁ:ﬂtum
Heup uced by goods in etorage.
6. Heat to be removed in freezing goods received unfrosen.
7. Ot.hexhadasuchuoﬂiceurcondmnmn;.wpmeoohn&
or special operations inside the building.

Heatlmkngeor i load can be cal “’dosely
using‘the known oversll heat transfer coefficient of various

porhons of tbe msnlahng mvelope, the area of each portion, .

and the p difference b the lowest design
cold room temperature and the highest average air tempera-
ture for 3 to 5 consecutive days at the building location. For
floors on ground, the average yearly temperature should be
used instead of the maximum.

Heat infiltration load varies greatly. with these variables:
size of room; number ol’ openm,gs to warm _areas; pmtectzon

traffic

plstform height of 50 in. sbove the pavement is rocom-
mended. Local delivery trucks may be much lower. Some

reefer truck beds are up to 58 in. above grade. Adjustable-

ramps at some of the truck spots will partly compensate for
height variation. Five to seven railroad car spots per million
¢cu ft are recommended. It is difficult to.include sufficient
truck spots in the smaller dimensions of the multi-story
building, but the one story design gives ample length. Twelve
%o fifteen truck spots per million cu ft for the public ware-
bouse should be provided if the building dimensions permit.

For multi-story buildings, the elevators must be of ample
size and weight capacity to promptly and eﬁimendy handle
§ift truck operation. It is preferable to have air conditioned
* vestibules of adequate size at elevator floor levels to avoid
Irost in the elevator shafts and other inherent problems.

Space muxt be pxovnded for plsnt general oﬂiee, locker room
and A super and ws records
office should be locauad near the eemer of operauons.

on op gh 1i cold and warm air
tures and humidities. Basis for calculation ghould be

on expenem:e remembering that most of t.he load occurs dur-
ing the day operations.

See Chapter 27 of the 1961 Guipe AND Data Boox for
a complete analysis of load calculations. T

Heat from pumps and fans can also be computed, bemg
close to 34 ton per hp. The useful load of a motor circulating
refrigerated air or brine is reflected as heat to the refrigerating
system, even thoughi the motor is outside refrigerated space.
The daily load of motors will vary with plant requirements,
which nummlly allow shut down of part of the units except
with near maximum loads. Heat due to men working, lights,
etc., will 'vary from day to day with activity of movement-
and operating control. This load is subject to estimates
from experience, except for that from total lights which
should be in the range of 10 to 20 tons per illion cu ft. One
watt of lighting per sq ft requires one ton of refri ion for
each 3500 sq ft of floor area. o
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