' AD-A286 071 e

i
!

! FINAL REPORT
SUMMER 1993

REPORT NO. 94-21

~© US. ARMY NATICK RESEARCH,
' DEVELOPMENT AND ENGINEERING
"~ CENTER (NRDEC) SOLAR =
* RADIATION TESTS ON MILVAN
" SHIELDING IN KUWAIT

nTIC
z

Vogwm

94-3430 | ““

) %\f? ﬁﬁﬁgwﬁ O <
B4 11 & 028
Prepared for: Distribution Unlimitek

US. Anny Natick Reseatch, Development
and Bngineering Center

ATTN: SATNC-USCS

W U.S. ARMY
L ] ARMAMENT
) : MUNITIONS
CHEMICAL COMMAND
VALIDATION ENGINEERING DIVISION A GRRESE RRATTON
SAVANNA, ILLINOIS 61074-9639 prc o, CENTER ANDSCHOOL




AVAILABILITY NOTICE

A copy of this report will be furnished each attendee on automatic distribution. Additional
copies or authority for reprinting may be obtained by written request from Director, U.S. Anny
Defense Ammunition Center and School, ATTN: SMCAC-DEV, Savanna, IL 61074-9639.

DISTRIBUTION INSTRUCTIONS

Destroy this report when no longer needed. Do not return.

i

Citation of trade names in this report does not constitute an official endorsement.

"ew

~ The information contained herein will not be used for advextising purposes.




REPORT DOCUMENTATION PAGE

Form Approved
OMB No. 0704-0188

1a. REPORT SECURITY CLASSIFICATION
UNCLASSIFIED

1b. RESTRICTIVE MARKINGS

2a. SECURITY CLASSIFICATION AUTHORITY

2. DECLASSIFICATION / DOWNGRADING SCHEDULE

3. DISTRIBUTION / AVAILABILITY OF REPORT

UNLIMITED

4. PERFORMING ORGANIZATION REPORT NUMBER(S)

94-21

6. MONITORING ORGANIZATION REPORT NUMBERI(S)

Ga. NAME OF PERFORLING ORUANIZATION 6. OFFICE SYMBOL

U.S. Ammy Defense Ammunition (it applicatle)
Center and School SMCAC-DEV

7a. NAME OF MONITORING ORGANIZATION

) €2, SNORESS (¢ Xy, “mes, and ZIP Code)
- ATTN: SMCAC-DEV

|_._Savanna IL 61074-9639

7b. ADDRESS (City, Smts, and ZIP Code}

[%. AN OF FUNDING 7SPONSORING
| oraanzation

~ U.S Anny Natick Research,
' Development and Engineering Centey SATNC-USOS

8. OFFICE SYMBOL
(¥ applcadle)

9. PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER

8. ADPRESS {Cy, Sum, ard ZIP Coda)

10. SOURCE OF FUNDING NUMBERS

" ATTN: SATNC-USOS ELEMENTHG, | O T SBION NO.
Natick, MA 01760-5017
11. TITLE {nckate Secunity Chhaslics
U.S. Army Natick Resw'ch Development and Engincering Center (NRDEC)
Solar Radiation Tests on MILVAN Shielding in Kuwait
12 PERSGNAL AUTHOR(S) .
William R. Meyer
132, TYPE OF REPORT 1%. TIME COVERED 14 DATE GF REFORY (Veur, Mon®, Dey? 16 PAGE COUNT
_ Final _rhoM 10 1994 June
16. SUPPLEMENTARY NOTATION
TR ‘CosAncopes 18 SUBJECT TERNS [Conteue 0 reveves ¥ necetasry nd ienily by block aumder)
FELD QGROUP SUR.GROUP

-ll- varmm nm #mouwwmwwabdwa

The U.S. Army Defense Ammunition Center and School (USADACS), Validation Engineering
Division (SMCAC-DEV), was tasked by U.S. Army Natick Research, Development and Engineering
Center (NRDEC) to conduct engineering tests on solar radiation covers that can be used over Military Vans
(MILVANS) to protect ammunition. These tests monitored interior and exterior temperatures of protected
and unprotected MILVANS. Tests were conducted at an ammunition supply point (ASP) in Kuwait during
the summer of 1993, the results are contained in this repost.

l_i OIS TRIBUTION / AVARLABILITY OF ABSTRACY HR mmwtsscumwlcussncam
EWWGMNLWD DM ASAPT. Donc USERS UNCLASSIHED
22s, NAME OF RESPONSIBLE INDIVIDUAL 2. TELEPHONE (incide Ares Code) 220, OFFICE SYMBOL
JEROME H. KROHN 815-273-8929 SMCAC-DEV
Previous editions e odsolem

DD Form 1473, Jun 86

SECURITY CLASSFICATION OF THIS PAGE
kBTN




U.S. ARMY DEFENSE AMMUNITION CENTER AND SCHOOL
VALIDATION ENGINEERING DIVISION
SAVANNA, IL 61074-963%

REPORT NO. 94-21

US. ARMY NATICK RESEARCH, DEVELOPMENT AND ENGINEERING CENTER
(NRDEC) SOLAR RADIATION TESTS ON MILVAN SHIELDING IN KUWAIT

JULY - SEPTEMBER 1993
PART PAGE NO.
1. INTRODUCTION . 1-1
. OD 0 Seesscenssarsnvease shessnaene $49000ALEIRREISRTIIITRAIIIEISARERSTIS $es0seseRE NI RIEOYIIR IO IR OTS e d”
A. BACKGROUND ....c.iuciismiimimirmmasmisinmastsnmssaisssstsssnessmassstssssenssssssosssosssssasssssaansases 1-1
B. AUTHORITY ...cimenimnenminmnsmssinissssmssssssensanns et s e aaab s b e at s 1-1
C. OBJECTIVE...ccceinsearns vorssesasene westesaertassaastresstbas snesres 1-1
DQ CONCLUS!ON hetessantssnsernenye SEerssRISIISREIILAR RIS Sersesnsnse R T T Y T Ty T T YN T PO T T TP TR SRR Ty ST P PP TPy l‘l
E. RECOMMENDATION.......cerveenienninenisecsincnsssnisessesernes eseen e iasersaarerseens o 1e2
20 AWDEES etuses SN VIEPELISIIVERINSTISEIONAIASI DR RO RN TEEEEIPEIIITESeIIITERITESSS tarsadrsraneses Sesvervrneere tovuninessa 2"1
3. TEST PROCEDURES. ehssseeas b ot et artr sS4 OSSR SRS SOk b R ORS S SRR S P ERRE RORS SR SRR SR SIBESRS 3-1
‘ m seesion For
. EQUIPMENT .. . s 4-1

I NTIS CRAG
- . U TAB
5. TESTRESULTS ! u.n.-uunuunuuuu‘a.tgu“-meedtu ....... B ......................... S'!

Ddantdaaten

6. PHOTOGRAPHS

‘1..:.!-" SHARINSLCRLPIGIADTIBIIRIS “1
3 {:.y
{ T

TincCibn o]
7. GRAPHS....... fesomies e R v RN
] Avatlabatity Codes
Avarl and {or
Sl

|

" ﬁ/‘ R

(%Y

AN




PART 1

INTRODUCTION

A. BACKGROUND. The U.S. Army Defense Ammunition Center and School (USADACS),
Validation Engineering Division (SMCAC-DEV), was tasked by U.S. Army Natick Research,
Development and Engineering Center (NRDEC) to conduct engineering tests on solar radiation
covers that can be used over Military Vans (MILVANS) to protect ammunition. These tests
monitored interior and exterior temperatures of protected and unprotected MILVANS. Tests
were conducted at an ammunition supply point (ASP) in Kuwait during the summer of 1993.

B. AUTHORITY. This test was conducted IAW mission responsibilities delegated by the U.S,
Army Armament, Munitions and Chemical Command (AMCCOM), Rock Island, IL.

C. QBIECTIVE. The objective of this test was to determine the effectiveness of MILVAN
solar radiation covers at protecting ammunition openly stored in MILVAN:s.

D. CONCLUSION. Al tests conducted to date indicate that the NRDEC cover is slightly
better at reducing MILVAN exterior temperatures and dissipating heat versus the tin roof over
the MILVAN. The NRDEC design was also very effective at reducing solar loading on the
 interior and thermal stress being applied to the ammunition. Of interest during this test was the
shielding effectiveness of the tin roof. Although slightly less effective than the NRDEC
tarpaulin, it is a very suitable altemative for solar shielding as a field fix for protecting the
ammunition. It should also be noted that although the NRDEC tarpaulin was better than the tin
roof, it is more susceptible to high winds and requires higher maintenance. Periodic
retightening of the tarpaulin, siakes, and poles is necessary. The tarpaulin also requires a larges
area due to its footprint; as such, itis not the ideal solar radiation cover.




E.RECOMMENDATION. Additional tests should be conducted on second generation
tarpaulins and covers that eliminate the disadvantages of the NRDEC design such as form-fitted
MILVAN solar radiation covers.
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PART 3

IEST PROCEDURES

MILVANSs were loaded with live ammunition to depict “real world" open storage
conditions. One MILVAN was unprotected and used as the control with two additional
MILVANS used, one covered with a tin roof and one covered with a NRDEC I design
tarpaulin. Thermal couples were placed in all MILVANSs at the following locations:

a. On the MILVAN roof (exterior).

b. MILVAN interior, 6 inches below the roof.

¢. On top of the ammunition load.

The MILVAN doors were closed with temperature readings taken every 5 minutes. Ambient
- tsmperature and humidity wene also monitored throughout the test with the test lasting 3 months
(see photos for test setup).
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A, TEST MILVAN CONTAINERS.

1. Quantity.
2. Type.

- 3. Weight.
4, Cube.

B. WEATHER STATION.

1. Manufacturer.
2. Number of channels.

3. Type of probe.
C. DATA LOGGERS.

- 1. Manufacturer.

2. Number of channels,

3. Type of probe, -

PART 4

TEST EQUIPMENT

3

End-opening MILVANs
40,000 pounds (approximately)
1,280 cubic feet

Climatronics

 Thermocouple

ACR
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PARTS
JESTRESULTS
The three test samples used during this evaluation are as follows:

A. The first MILVAN had a single-layer open-mesh tan fabric on all four sides with a
second layer of black open-mesh underlayment over the MILVAN roof. This tarpaulin has been
referred to in other USADACS reports as NRDEC 1 design.

B, The second MILVAN had a 2- by 4-inch wooden frame constructed 18 inches above
the MILVAN roof and covered with standard corrugated sheet metal roofing. This design
afforded no sidewall protection and appeared to be ineffective; however, due o the MILVAN
configurations in Kuwait, the long sides were oriented north and south with MILVANS stacked
. next to each other with solar radiation exposure only to the door areas of the MILVANs and the

* castand west walls of the two outside MILVANS at the end of the rows.

C. The third MILVAN had no protection and was used as the control or “worst case®

soenario
TABLE |

MILVAN
 Peak Temperatures (F.)

Julian  Test Ambient  MILVAN Inside Top of

099-130  Conrol 104 149 132 121
(11)  TinRoof 116 108 98
NRDEC I 114 109 98
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TABLE 1 (continued)

MILVAN
Peak Temperatures (F.)

Julian Test Ambient MILVAN Inside Top of
Date Sample Temperature Roof G-Inches Down Load

131-160  Control s 156 140 120
(159)  Tin Roof 119 115 108
NRDEC II 16 118 105

161-190  Control 105 153 138 116
(174)  Tin Roof | 109 124 108
NRDEC II 111 113 97

191-220 Conol 114 158 145 124
(17)  TinRoof - 124 126 108

| 'NRDEC T 120 121 102
© 221-256  Coatrol 18 164 150 130
(221)  TinRoof 129 136 11
NRDECH 126 125 107

The Julian date in parenthesis is when the maximum MILVAN exterior temperature

. occurred, FminApdl9-Junc9ve:yﬁmeadmugeordi§ds~antagecouldbcnmedfwmc
'NRDEC tarpaulin versus the tin roof. All i, urted peak readings were within 3 degrees
Fahrenheit of each other. From June 10 - September 13 the roof temperatures still remained
fairly close with the NRDEC tarpaulin showing slightly greater tamperature reductions. Greater
temperature reductions were noted on the NRDEC MILVAN interior temperatuses 6 inches

 from the roof as well as on the toad itself, with the NRDEC tarpaulin temperature being
consistently lower than the tin roof temperaiure; i.e., the NRDEC taspaulin reduced interior
temperatures 6 inches below the roof by an average of 9 degrees Fahrenheit and on to of the
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load by 7 degrees Fahrenheit over the tin-covered MILVAN. The NRDEC tarpaulin reduced
interior temperatures 25 degrees Fahrenheit 6 inches from the roof and 21 degrees Fahrenheit on
top of the 1oad versus the unprotected MILVAN. Note that the ambient temperature reported is
not necessarily the peak temperature for the time period; however, it was the ambient
temperature at the time when maximum solar loading on the test items occurred. Conditions
that cause this to occur include bright/clear days, little or no overcast, littie or no wind speeds,
and moderately high ambient temperatures.
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