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The highest tenqwrature measured was 1920F (89°C) on the metallic ceiling
surface of an insu1~ated MI LVAN container . The highest roof surface t empera-
ture was 180°F (82 d C) occurring on a C(}iEX container , and the highest enclosed
air temperature was 142° F (61 °C) occurr ing within an empty , noninsulated
t4ILVAN .

A Mi IVAN positioned with i t s  long axis running north to south had higher in-
terna l air temperatures than an identical MILVAN positioned with its long
axis runn ing east to west. The mean temperature difference was 5°F (3°C) at
0900 hours and 4°F (2°C) at 1530 hours .)
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SUttARI

Temperature frequencie s obtained on the surfaces and in the
interiors of different structures on open exposure in the htaid t ropics
of the Panama Canal Zone are pr eSent ed . Data wer e coflected
for severa l types of Structures located in open areas in both the wet
and dry seasons , and in different orientations for selected structures .

The highest ten~erature measured was 192°F (89°C) on the metal-
li c ceiling surface of an insulated MI LVAN container. The highest roof
tempe rature was 180°F (82°C) occurring on a C1~ EX containe r , and the hi ghest
ten~eratur e of the enclosed air was 142°F (hl°C ) occurring within an empty ,
noninsulated Ml LVAN .

A MI LVAN positioned wi th its long axis runn ing north to south
had higher internal air temperatures than an identical MILVAN positioned
with its long axis running east to west. The mean ten~erat ure diffe rence
was 5°F (3°C) at 0900 hours and 4°F (2 °C)  at 1530 hours .
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SECI ION 1. l~ lRO IUCl 1Ct~

1. 1 BACKGR&’LJND

Two previous reports 1 , 2 described extreme temperatures in and on
structures open ly exposed in the humid trop ic environment of the Canal
:one . The fact that measured temperatues were hi gher than expected
prompted the US Annv lest and Evaluation Cornand to dire ct IJSA’1TC3 to
compi le and ana lyze frequency distributions of the temperatures f~om
which the extr emes had ~‘ecn published . This paper presents the results
of this compila t ion and anal ys i s ,  it include s several new series of data
obtained since the 1*ihl icat ion of the two reports referenced above.

1. ORTECT I VE

The object ive of this study was to compile and analyze frequenc y
distributions of surfac e and induced air temperatures of structure s on
open exposure in the humid t rop ics.

1 Porti g, W. 11.,  Storag e and Surface Tc11tx~
ran1res in the I lunid T ropics,

USATFC Report No. 7502002 , February 19.5 ATh AC)1 801

2 Portig, W. II. , Moisture and Te~~eran .~re Condit ions in Storage
Containers in Hunid Environments, TECC]’1 Proj ect No. 7CC) PBS Tf 1 004 ,

. USIVITC Methodology Investi gation in press

~ Letter DRSTE-ME, TECCt1 23 Au~ust 1 9 7 , subj ect: Analysis of
Cl imatic Frequency I)istribut ion Data , TR~~ No. 7 CO (W T1’3 001 ,
with 2 lncls , Tl~tS Forms 1188 and 1189 
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2. 1 IIATJ-\ SOURCES

Three rejects p roduced data sui table (or this study. i ) ~ita sources
are suniiari:cd be low :

Sensor Location

______ ___________ ________________________ 
Su faces 

______ 
Enclosed A i r 

— _________

Data Seasonal Stored Center of
V Source 

- 
Sample 

V 
Structure Roof Ceiling Goods Structure Other ~emarks

Wet , 1973 But t er Building X X X
and Genera l Purpose Tent X x

Dry. 1974 CONEX X X nonins ula ted

2 Dry and CONEX no ninsuteted

Wet , 1976 White Camper insu la ted

MILVAN , insulated X X X 2O~~~~~ f ihI,~~(4 vans ) ~
°

3 ,~ -, MILVAN,noninsulated X X X 2O-~~~~~~~)~~,Wet , ,,7 MILVAN , N-S oriented X .rnpt ~ non .
MILVAN E-W oriented X Ifl5t~Stsd

arnp~~~ non-

2.1.1 Source 1.

Source 1 data consisted of hourly temperature data from Portig’s
Storage and Surface Temperature report. These were analyzed for three
structures : an all-metal storehouse without an attic (a “Butler”
building) , a general purpose tent, and an all-steel CONEX transportation
container.

The Butler Building was located at the Fort Clayton General Purpose
Test Area, chiva chiva (Pacific side of the Canal Zone). It was 52
feet (Thin) long, 36 feet (llm) wide , and 16 feet (Sm) high at the
ridge (figure 1).
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l’he windows were cov rod w i t  Ii ~h 1 to vonot I an hi I mis. Teinpe rature data
were collected using the nnocoup lc~ at three b eat i oils : one glued ut-ar
the peaked port ion o1 the uiiter surface of t h e’ t in  roo f , one han g ing 3 feet
(urn) be] ow the ridge, and one hanging S foe t ( 2 .  -tin ! above the concrete floor.
(tour Iy dat a were collected during the pc i- i oeLs 25 Sept ethe r throug h 3(1 Noveni—
ber 1973 and 14 Februaiy through 15 April 1974.

( l i e genera l purpose tent was of me dium size (figure 2) ~uid was locatedon the Cliiva Cbiiva Anteiuiu Farm (Pac i fic side of the Canal 011o). l’empcratu re
data were collected us ing the rmocouples at two locations : one glued to
the outsi de’ OI

V the fabric close to the hi ghest point of the tent and one in-
side , hanging 3 feet (in) above the ground . I bour I y dat a wo re collected fo i-
the periods 12 Septether through 30 Nov em be r 1973 and 4 March through
15 April 1974. V

* 

I.

Fi gure 2. General Purpose Tent.

Tu e dark colored, steel CONEX container (9.5 feet (2.90m) long, 6.9
feet (2.l0m) wide , and 7.7 feet (2.35 mn) high) was positioned close to
the general purpose tent at the Chiva Chiva Antenna Farm (fi gure 3).

10
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Figure .‘~~. W\EX ( :ontai,ie i~

Temperature data were collected t -ng the rmocouples at ~~~ locations :
one glued to the ~.n~derside of upper surface (t h e ceiling) and one
hanging at the geometric center of the container. hourly data were collec-
ted durin g the periods 12 September through 3k) November 1973 and 13 Feb-
rua ry through 15 April 1974.

N(Tft : All Source 1 data were collected and reduced liv the Atmospheric
Sciences Laboratory , Canal Zone Met e rological Team.

2 .1 . 2  Sourc e 2.

Source 2 data consisted of temperature data from Porti g’s Moisture
and Tempe rature Conditions report . These were analyzed for two containers :
an all-steel WNEX transportation container and :i camper. V

The containers  were posi t  i oiied e l ose together on a gras s p lot i n t he
Fort Clayton ( encra i Pu rpose Test ,~~ lVea , Ch iua th ivn . The COMiX con-
ta m e r was the same container  prey i Ot is ly described under Source 1
The camper was painted white and i ts  wa l l s  and cei l ing had I-inch
(25m) fiberglass insu]ation . I t s windows we re covered w i t h  plywood
and there was no vent i la t ion  except when the door was opened for in-
spection of the instrtuuents ( f igure  4 ) .  Its outer dimension s were
length (~ .3 feet (1 .9 im) , wid th  4.8 feet ( 1 . 4 Snm) , and height 5.2 feet
( l .5 7m)
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Figure 4. White Camper

Temperature data for both containers were collected by means of
V thermocouples at two locations : one glued to the center of the upper sur-

face (the roof) and one hanging at the geometric center of the container.
Temperatures were record ed every 6 minutes , except for 18 days in July
197o when data we re collected every 90 seconds on the CONEX container.

Data were analyzed at 1-hour intervals for 18 dry season days in
February 1976 , at 6-minute interva ls for 12 rainy season days in
June 1976 , and at 90-second intervals (CONEX container only) for 18
rainy season days in Jul y 1976 . The re ason for different treatmen t
of the seasons is that temperature var iability is rather small in the
dry season but larg e in the wet season . During the latter , frequent
changes between bri ght sunshine and thick cloud cover (sometime s with
rain) caused frequent temperature changes.

2 .1.3  Source 3.
V Source 3 data consisted of t emperature data obtained from

a customer test of thermal insulation for five MILVAN containers.
The MI LVAN test was directed and funded by the US Army Materiel

12
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Development and Readiness Conunand Aniiiun i t ion Center , Savann a , i l l i n o i s.
The test entailed the collect ion ot tenqerattire data on one MILVAN
without therma l insulation , and four other MLI , VAN s wi th d i f fe rent
types of ce i l i n g  thermal i nsulation , each approximately 1 inch (25niii)
thick . In addit ion to the MILVAN test data , temperature data were col-
lectc’d and analyzed on two additiona l noninsulated M1LVANs .

Lao five MI LVANs of the the rm a l insulation test were 20 to 25
percent filled with ailununition packed in wooden crates.  Temperature data
were collected eve ry i~4 minutes using thermistors at thre e locations :
one g lued to the underside of the uppe r sur i V ace (the ceiling) , one
positioned 4 feet (V i . 2iii ) above the container fl oor to measure the cont ain-
er air temperatu re , and one attached to the surface of anmzunition within
a centrally located crate , lit the four insulated MI LVANs , the insulation
laye r covered the ceiling surface wit h its attached the rm istor.

The two noninsulated MI LVANs we re empty and were positioned one
pe rpendi cular to the other. One LSIILVAN presented its long side to the
rising and setting sun ; its long axis runn ing north to south. The long
axis of the othe r MI LVAN ran eas t to west. Temperature data we re collec-
ted every 64 minutes using the rmistors located at the geometric center
of the vans (eye level).

A l l  MI LVAN s were painted  o l i v e  drab and were positioned in the Fort
Clayton General Purpose Test Area , Chiva Chiva (figure 5) .  Dimensions
of the MILVAN were length 20 feet ((~~1m) ,  width 8 feet (2.4m) and
height 8 feet (2 .4m ) . Temperatur e data presented in this p~~er were
collected during the periods 28 June throug h 19 July 1977 and 9 August
through 22 October 1977.

q~- .

. 1  

~%I~l$~

~~~

I :i~~ re 5 . MEI ~VAN Con t ai ner.
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2. 2 I’RESENTAI’ION OF RESULTS

Cumulative frequencies of tempe ratures we re computed ;tn d
converted int o percentages for each series of data discussed in the
previous section. They are presented in th re e way s:  in two sets
of tab les and gra p h ically.

The firs t set of tables (tables A-l through A-5) presents the percentage
of all temperature measurements which equaled or exceeded spec i fied
temperature thresholds. Tempe ratu re data base inciodes both daytime
and night t ime tempe rature measurements . The second set of tables (tables
A-~ through A-It)) , using the same data base as the first set , presents
the percentage of days on which specified tempe rature thresholds were
equaled or exceeded. (This second set of tables should be used with
care s ince the numbe r of days with data was rathe r small .) The graphical

V presentations (fi gures A-i through A-l5) follow the example set by Schafe r 4
in his report on temperatures of ordnance in diffe rent kinds of storage .
The graphs have Fah re nheit degrees on the upper scale , Celsius degrees
on the lower scale , and accunulat ed frequencies on the ordinate. The
temperature recordings were in Fahrenheit degrees ; Celsius values were
calculated.

The threshold temperature of 1 0°F (71.1° C) is the upp er limit
of “induced storage temperature ” as de fined in AR 7O-38~. This threshold
is emphasized by a vertical l ine in the graphs and by unde rlin ing in
the tables .

2. 3 RESULTS

STemperatur es of the air or of stored goods in the containers never
read ied the “maximum induced storage temper ature ” of AR 70-38 . The hi ghest
measured air tempe rature was 142°F (61°C) , occurring within an empty, non-
insulated MILVAN .

•The highest temperature measured was 192° F (89°C) on the surface
of the ceiling of an insulated MILV AN container. This ceiling surface

For instance : Schafer , Uoward , A Sunrnary of Meaeur ed Temper a ture
E p oeure Dat a of Airc~~~~ Rocket Gatap uite ~~d cockpi t Equi~~~nt~Naval Weapons Center, China l,a] e, Californ ia , Technical Report No.
5969 , July 1977.

~ “Researc h , Development , Test , and Evaluation of Materiel for Extreme
Climatic Conditions ,“ 1969 .
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APPIM) !X A. TABLES AND F!(~JRFS ~~~~~~~~~~~~ DIS1R I ø~FI ON

Thb le A-I. Percenta~es of Measurements Which ~~txi l or
Exceed Specified Tempera t ure Thresho 1ds

~TTkta Source I - Dry Season, 1974 )

Iki ta Source : 1
- Sea son : Dry (Febrt iiry - April 1974)

Interva l of Measurements: 60 minutes

St ructure : 1’ent lkit ler Bldg CONE X
Location of Sensor: Roo f Gnd Roof Top Near Ceiling Center

_________________ ___________ 
Center

Fhresttold

(°F)
1~ S ~8.3  - - 0 .3 - - - -

150 ( 5 . b  0.5 - 1.0 — - — -

145 ~2.8 0 .9 — l .~ — — — —

140 ~0. 0 2 .0 — 2.~ — 0 .1 —

130 54.4 4 .2  0 . 1  8 .( 4 .5  - 2.5 -
120 48.9 ‘.5 0.5 17.5 l~ .i - 12.7 -

No. of l~~asuremen ts
per sensor: 1020 1320 14~ 2

?‘kxinuri measure-
ment (°C) ~8 S( ~9 59 4’ td SO

Data presented in
Figure A- i  A-S A-S

LEGEND Roof - upper surface , roof (structure i tself)
Ceiling - upper u~derface , ceiling (structure i tself)
Top - 3 feet ( im) below roof ridge (enclosed air)
Near -Center - 8 feet (2 4m) above floor (enclosed air)

- 3 feet (un ) above grcu’td (enclosed air)
Cente r - geolt~ tric center of structure (enclosed air)

A — I

__________________________________



I able V V\_ 2. Percentag~’s ol ~k~asuretm~nt 5
or 1.xceeU Spec i f  i etl Thi ierat Un,’ lT~t-~’shio i ds

- t\e ’l -_~et Season~~ l~~ 3)

Ut a Source :
~easoti : %~ct i,St’p—~ov 1~~’3)interva l of ~k’asui’emetits : 0 minutes

St i-ucture : Tent t~ut icr hlJ g CONEX
1 ocat ion of sensor: Roo f (~~d Roo 1’ Top Neat ’ Cci i ing Center

Conter

i’ii reshold

( °F) ( “ tj ’)

1 5  “9. 4 0 .1  - - - - - -

1 0  7t ’ . T’ O. - - - - - -
3.9 0.4 - - - - - -

71.1 0.8 - - - - - -

155 ~8.3 l .~ - 0 .1  - - - -
150 b5 .~ 2 . 3  - 0.4 - - 0 .1  -
145 t~~.S 3 .3  - 1.0 - - 0.6 -
140 ~0.0 4 .~ - l .~t - - 1.1 -
130 54.4  . 1  0 .1  3 .9 0 .3  - 4 . 3  -
120 48.9 10.8 1.4 8.1 2.9 - 8.8 0 .2

No. of measurements
per sensor: 1924 14~3 1924

Max inun measure-
ment (°C) 81 54 7 1 5( 47 (C’ 51

Data presented in
Figure A-2 A-4 A-6

LEGEND Roof - upper surface , roof (structure itself)
Ceiling - upper und erfac e , ceiling (structure itse” lf)
lop - 3 feet (liii) below roof ridge (enc losed air)
Near- C ent er - 8 feet (2,4m) above floor (enclosed air ,
hd - 3 feet (un )  above ground (enclosed air)

Center - geometric center of structure (enclosed air )

A— 2

-
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‘flibl e A-3. Percen t~ges of Measurements Which lIj tail or
i~~~~t T c[1[ed~~emperature1~~e~ho1ds

~~~~~t~~~~iWceT_- Trry Season i976’J

Ikita Source : 2
Season : Dry (Febr uir y 1977)
In terva l of Mea surements: 60 minutes

St ructurt ’: white Campet’ (U\F.X
- 

I ccat ton of Sensor: 
— 

Roo f (‘en tt’r Roof (‘enter

‘1’hresho Id

(°F) (,°C)

~~~ 1 . 1  - - 1.5 -
155 t~8 .3  - - 5.5 -
150 t’~S . t ~ - - 9 .5 -
14S p 2 .8  - - 12 . 8  -
140 t~0.0 - - 15.9 -
130 54.4 - - 20 . ” -

120 48.9  4 . 5  - 27 .3  -

No. of measurements
i~~r sensor: 421 421

Maxinun measure-
iivnt ( °C) 52 38 “2 44

Data presented in
Fi gure VV\~~~~. A- S A- - A-S

I.EGIiNL) Roo f — upper sur face , roof (st ructurt ’ it st ’ i f )
Center - geometric center of structure (enc losed a t r )

‘S

_________
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1 .ihlt ’ .\— 4. Percentage s ot ’ ~k’ sur-et1~’nt s
ot ’ Exceej  Speci fled Ten~ er~ittu ’e Th resito hIs
~~~~~~~~~~ 2 - I~~t &~a j 97~1

.i ~~~~~~~
ht ’t (. J t ~ it’ , Ju ly  1 ~

) ‘
~~

in tO  t ’\ .i 1 o I ~k’asurt ’metit S : ~ t~it iu i t  OS

St ructure : IOi i te
C~uupet ’ C ~ N L N

~\it t’ 01 Vk ’~~~~~ t i  PL’flt : ~hui ’ .June ~TuIv June ~I~ocat i-,~n of Senso i’: Roo t (‘cflt t’ i’ Roo t Cent et ’ Root’ Center Roo f (‘enter
‘l’hroshold

1,
0

1:)

70 •4 - ~~ — 0 .1 — 0.1 —

ro - 0.3 — 0.4 — 0.3 —

i~ 5 “3.9 - 0.9 — I .3 — I - I —
lt~0 “1 .1  — i . ’ — 2 .9  — 2 .4  —

155 t 8 .3 - - 2 .  - S .2  - 4 . 2  -
150 ~~~~ - - 4 . 4  - — .9 — ~ .S -

145 b2 .S 0.1  - 5 8  - I 0 .h - 8.t~ -

140 t~0.0 0.5 — .0 — 1 4 . 1  — 11.5 —
130 54.4 2.8 - 12 .0  - 20 . 2  - 1t~.8 -

120 - 18.9 “ .5 - I~~~ - 25 .5 - 2 1 . 9  -

No. ot nvasuren~’n ts
rx’r sensor: 28S0 288(1 4080 (i9(fl)

Maxinun measure-
nt ’nt (~‘C) ~3 38 80 4~ 82 r 82

1)ata presented in
Fi gure :\ 9  :~‘1(1 A 9  A 10 :\ 11  \ 12 -

LEGENI) Roof — upIx’r Sut’ f ace , roof (Structure i t se I f)
Center — gcc~net rio center of structure (enclosed air)
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Table A-’ 5. P er cent a~es of Measurements
Whic h Equal or Exceed Specified Temperature Thresholds

L)ata Source 3 - Wet Season, 1977

Data Sourco : 3
Season: Wet (Jun -Oct 1977)
Interval  of measurements: 64 m inutes

Structure : Insulated Non-Insulated North~South* East~West*
MI LVANs MI LVN~ Ml LVAN MT LVAN

Location of Near Near
Sensor: Ceiling Ctr Ammo Ceiling Ctr Ammo Center Center

i’hreshold

(° F) ( °C)
190 87.8  ** - - - - - - -
185 85.0  0 .2  - - - - - - -
180 82 .2  0.5 - - - - - - -

175 79.4 1 .3 - - - - - - -

170 76.7 2.1 - - - - - - -
165 73.9 3.1 - - 0.5 - - - -
160 71.1 4.4 - - 1.2 - - - -
155 68.3 5 . 8  - - 2.3 - - - -
150 65.6 7 .0  - - 3.9 - - - -
145 62.8  8 .4  - - 5.7 - - - -
140 60.0 10.0 - - 8.0 - - 0.1 **
130 54.4 14.0 - - 11.5 - - 3.3  0.9
120 48.9 17.9 0.1 - 16.9 1.8 - 11.2 6.5

No. of measurements
per sensor : 9562 2447 1842 1842

Maximum measure-
ment (°C) 89 49 37 81 56 37 61 60

Data presented in
Figure A- 13 A-14 A-is A-is

LEGEND Ceiling - upper unde r face , ceiling (structure itself) V

Near-Center - 8 feet (2. 4m) above floor (enclosed air)
Center - geometric center of structure (enclosed air)
Mzno - surface of aniltunition within centrally located crate

*No~.t.h ..south MILVAN - empty , noninsuiated MILVAN with long axis running
north to south

East-west MILVAN - empty , noninsulated MILVAN with long axis running
east to west

**Percent age was less than 0.1 , but greater than zero

A—S
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l’ab le A-ô. Pe i-centa~ges of Dais on Whi ch Specified
Temperature Thresholds Were E~~iaTle~f or Excet’ded

(~ata Source I -l~ry &iason 1974)

Data Source : 1
Season : Dry (Feb-Apr 1974)
Interval of Measurements: 0 minutes

Structure: ‘fent Butler Bld g (ThEX
Location of Sensor: Roof Gn~} Roof Top Near Ceiling Center
___________________ ____________ 

Center

Threshold

( °F ) ( °C)
155 68.3 - - - - - -

150 t’S .o - 19 - - - -

145 1 , 2 .8 7 - 30 - - - -

140 o0. i~ 23 - 4t - - 3 -

130 54 .4 35 2 93 5” - 34 -
120 48.9 53 10 98 94 11 95 -

Total No . of Days : 43 54 1

LEGEND Roof - uppe r surface , roof (St ru ctu re i t self)
Ceiling - uppe r unde r face , ceiling (structure itself)
lop - 3 feet (un )  belcM roof ridge (enclosed air)
Near-Center - 8 feet (2.4m) above floor (enclosed air)

- 3 feet (m i) above ground (enclosed air)
Center - geometric center of structure (enclosed ai r)

1
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Table A -7.  Percentages of Days on Whi ch Sp e c i f i e d
T~~~~ra ture  Thresholds Were liquáied or

(Data Source 1 - Wet Season 1973) —-

Data Sour ce: 1
Season . I~et (Sep - Nov 1973)
interval of Measurements : bO minutes

Structure: ‘I’ent But ic r B ldg COMViX
Location of Sensor: Roo f Qid Roo f ‘i’op Neat ’ Cei l in g Center

Cent er 
_______________________

‘Threshold

(° ( V’)

.1;5 79.4 1 - - - - - -
170 7t~.7 4 - - - - - -
105 3.9 11 - - - - - -
100 1.1 19 - - - - - -
155 68.3 3k) - 2 - - - -
150 65.6 41 - 10 - - 2 -
145 (~2.8 49 - 18 - - 14 -
140 00.0 59 - 5 - - 22 - V
130 54.4 75 1 52 7 - 55 -
120 48.9 82 22 83 40 - 79 5

Total No . of 1)avs 80 80

LEGEN D Roof - upper surface , roof (structure itse l f)
Ceiling - upper underface , ceiling (structure itsel f )
Top - 3 feet (im) below roof ridge (enclosed air)
Near-Center - 8 feet (2 .4m) above floor (enclosed air)
(~ d - 3 feet (i m) above ground (enclosed air)
Center - ge~netric center of structure (enclosed air)

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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Tab le A-8. Percentages of Days on Which Specified
Temperature Thresho lds Were ~~ ua1ed or Exceeded

(Data Source ~ - Dr)r Season 1976)

Dat a Source : 2
Season : Dry (Feb-1976)
Interval of ~~asurements : 60 minutes

Structure : White Camper CC~ EX
Location of Sensor: Roof Center Roof Center

Thres nold

(°F) (°C)
160 71.1 - - 28 -
155 68.3 - - 78 -
150 65.6 - - 83 -
145 62.8 - - 89 -

V 140 60. 0 - - 100 -
130 54.4 - - 100 -
120 48.9 72 - 100 -

Total No. of days: 18 18

LEGEND Roof - upper surface, roof (structure itself)
Center - geometric center of structure (enclosed air)

A-8
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‘[‘able A-9. Percentages of Days on Which Spec i Lied
Tenq~ rature ThrCShOIdS l~ re )~ tthT~~ ~~~Tixcccdi’d

Q)ata Source 2 - Wet Season 1~~~~
i)ata Source: 2
Season : Wet (Jun , Jul 1976)
In terval of i~1easurements: minutes

Structure : White Ca~~er C(~ EX
Date of Measurement: June June July June ~ July
Location of Sensor: Roof Center Roof Cente ; Roof Center loof Center

Threshold

(°F) (°C)
175 79.4 - - 17 - ii - 13 -
170 76.7 - - 25 - 33 - 30 -
165 73.9 - - 42 - 67 - 57 -
160 71.1 - - 50 - 72 - 63 -
155 68.3 - - 58 - 78 - 70 -
150 65.6 - - 83 - 83 - 83 -
145 62.8 25 - 92 - 89 - 90 -
140 60. 0 33 - 92 - 89 - 90 -
130 54.4 58 - 92 - 94 - 83 -
120 48.9 92 - 92 - 100 - 97 -

Total No . of Days: 12 12 18 30

LEGEND Roof - upper surf ace, roof (structure itself)
Center - geometric center of structure (enclosed air)

A-9
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Table A- 10. Percentages of Days on Which Speci lied
Temperature Thresholds Were l~4ua1ed or Fxcceded

(Da ta Source 3 - Wet Season l977~

Da ta Sourc e : 3
Season : Wet (Jun - Oct 1977)
Interva l of ~~asur ement s: 64 minutes

Structure : Insulated Non-Insulated North~South* East ~West*
MI LVANs MI LVAN MI LVJ~N MI LVAN

Location of Near Near
Sensor : Ceiling Ctr Anino Ceiling Ctr Arno Center Center

Threshold

(°F) (°C)
190 87.8 1 - - - - - - -
185 85.0 10 - - - - - - -

180 82.2 24 - - - - - - -
175 79.4 39 - - 1 - - - -
170 7 6 7  49 - - 1 - - - -
165 73.9 52 - - 10 - - - -
160 71.1 61 - - 25 - - - -
155 68.3 68 - - 40 - - - -
150 (i5.6 75 - - 53 - - - -

145 62.8 80 - - 60 - - - -
140 60.0 8 - - 69 - - 4 1
130 54.4 91 - - 83 1 - 42 16
120 48.9 92 1 - 89 27 - 73 59

Tota l No. of
Days : 88 84 84 89 84 84 90 90

LEGEND Ceiling - upper underface , ceiling (structure itself)
Near-Center - 8 feet (2 4m) above floor (enclosed air)
Anino - surface of aninunition within central ly located crate
Cen te r - geometric cente r of structure (enclosed air)

*Nor th_south MI LVAN - empty, noninsul ated MILVAN with long axis runn ing
north to south

East-west MILVAN - empty , nonins ulated MI LVAN with long axis running
east to west

A- it)
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