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DDS511-2

DDS3901-1
1 December 1948

WASHINGTON 23, D. C.

To: All Holders of General Specifications for Building Vessels of the United States Navy, BuShips Mailing List 451-H,

1. Forwarded for information.

2. Section DDS3901-1 replaces that part of Tentative Ventilation Standard No. 10 dealing with heat transfer coeffi-

cients.

"I'his design data shoet siinplifics the presentation of Tentative Ventilation Standard No. 10 wbere the incremss

of accuracy chtaincd was pot commncnsurate with the accuracy of other variables in the basic calculation.
3. The numbers used to designate the type of insulation are in agreement with the numbers previously used on the Heaf

Transfer Coeficicnis sclector as revised 1 Moy 1942,

Either the new or the old values may be used at the designes’s.

option except for uuinsulated panels, Number 0, in which casc the new values must be used.

C. M. Tooxns
By direction of Chief of Bureau.

DESIGN DATA SHEET
NAVY DEPARTMENT, BUREAU OF SHIPS

SECTION DDS2981—+——/—— ~ 5//-2

HEAT TRANSFER COEFFICIENTS

Reference: General Specifications for Building Vessels
of the United States Navy, Section L-2.

DDS3901-1-a. General

L. Hent iv g form of eneegy which in traosferred nxon
remitlt of o temperature difference by menns of conveetion,
conduction, and radintion. These  three  effceta are
evalnated and combined hercin into a singie over-all
coeflicient of tranmmittance U. Tables 1 and 2 give data
for finding U values for different arrungemcnts of insulinted
bulkheuds and decks using fibrous glass board, together
wilh suflicient data for computing U values for wood
decks, uninsulated steel boundaries, and refrigeration
space tvpe insulation. Table 1, the surface coefficients
based on ambicnt air temperatures, are presented in three
groups. The f values are for the plane side of the bulk-
head or deck. The fy values are for the stiffener side for
destroyer and battleship frame spacing respectively.
Previcusly published data gave consideration to whether
the surface wns bare or insulated and to whether beams
and stiffencrs were partially or completely covered.
Since analysis of these curves showed that they could be
cotnbired with little sacrifico of accuracy, the simplified
presentation is made herein,

2. Caleulatioon for U wre divided into two groupm,
sarfnce -to-adr, and nir-to-nir.

) Nurfrec-to nir coctlhicients ovatunto Lhe offeet of hieat
traonfor from sarfnee Lemperntires on one side of a

Lsinednry Lo Lho nir tesperntuce on thoe ather slde.

(h) Air Loenie eocilicients apply to all othor conditions.
These vadien have been further subdividod into elussi-
fications of inside air to inxide air and weather air Lo inside
atr.

3. Table 3 gives selected values which are an average of
values calculated from the data in tables 1 and 2 for the
entire range used in naval design. The actual calculated
value for any particular temperature differential is within
10 percent of the average &J value given in table 3, and

¥01990—4

since the boundary gains or losses form only a part of the
total load, the usc of average values is considcred justi-
fiable in the interest of simplification,

4. Tables 4 and 5 give data for finding U values for
fibrous glass with sheathing, and cork, respectively.
While these materinla no longer have wide application,
the data has beon included for use a8 nocomary.

DDS3901-1 -b. Definitions and formulae

H = Heat flow, Btu./hr,
*A = Boundary area, aq. ft.
U=Overall transmittance, Btu./nq. ft./hr./degree F.
temperature difference.
t1= Air tcuperature inside of compartimeut, dogrees F.
te™ Air temnperature outside of the ocompertment,
degrees F.
Cw=Conductance of the structure and insulatiom,
Btu./sq.ft./br./degree F. temperature difference.
fy =8urface coefficient on the smooth side of the
bulkhead or deck, Btu./sq. ft./hr./degree F. texm-
perature difference.
f.=Surface coefficient on the stiffener side of the
bulkhead or deck, Btu./sq. ft./hr./degree F. tam~
perature difference.
1. The heat flow through a structure is given by the

formula
H=UA(t—ty)
In which
U ‘l’——:—“ Air to air
+0 0
h C'L
U-‘ t 1 Nurfam to air
+ .
't
The mean temperature to be used in selesting the C value
is
-ltte
2

*This is the plans boundary area and doss not include surfess aris of the
stiflsners.
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DDS3901-1-c. Examples of the calculation of U

1. Compute the value of U for heat flow up through
deck to atmosphere, 21 inch frame spacing.

10°~—weather
NG

85°~—compartment temperature

From table 1, for a deck exposed to the weather fp=7.0
From table I, heat flow up, at 65° F., fa—=2.10

From table 2, for a mecan temperature of 37.5° 1, C -
0.698

Ua—l—.‘”ll“—.—l. =0.49 Blu./5q. ft./hr./degree F.
f.o+.§§§+z;“ﬁi temperature ditference

2. Compute the value of U for heat flow down from
one compartment to anotucr, 48’ frame epacing.

70° F.
e |

Pty

Table 1.—Values of

surface coefficients f, and f,

From table 1, heat flow down, 70° F. fy=1.0.
From table 1, beat low down, 50° F. fa=1.14.
From table 2, for mean temperature of 60° F'. C=0.32.

1

U :
1 1
retat

=0.20 Btu./sq. [t./hr./degree F.
temperature difference

1
.14

3. Compute the value of U for heat flow from a weather
deck with a surface temperature of 120° F. to a compart-

ment (surface to air), 21 inch frame spacing.

Weather side-surface temperature 120° ¥,

Compartment temperature 8° ¥

The surface coeflicient (fy) on the weather side docs not

apply since the temnperature of this side is a surface
temperature.

From table 1, heat flow down, 98° F. fa=1.48
From table 2, for mean temperature of 109° F. C=0.53

1
U=1—

=0.39 Btu./sq. ft./hr./degree F.
3‘3+

temperature difference

1.48

PLANE SIDE
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HH

bulkheads or decks

1 exposed to weather,

44

temperature range

444

H
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b

314
-

coefficient which

cvaluates the effect

of wind, spray, and

rain

1

13

T

121117

-
e

T

111

80

160

AIR TEMPERATURE °F.




3

Table 1.—Values of surface coefficients f, and f,—Continued

DDS3901-1-¢
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Table 2.—Values of C

FIBROUS GLASS BOARD INSULATION—21-INCH FRA

CONSTRUCTION
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Table 2.—Values of C—Continued

FIBROUS GLASS BOARD INSULATION —21.INCH FRAME SPACING—Continued

CONSTRUCTION C
4
SRS ARG RS RERRMARARIR SRR HRAIE
LI H‘H-T:H 3 _‘Ar
.3 T : =~
3 | Ffforz C saRiaest 3
B -2 P 32 grazsss soa2 :
seenbdtaldiny dem 1 o o8
T Bt t Tt
| B R
20 60 100 140

o i . PP
F R T RIT R 1
H 44 } i } 8

- bt - ¢ - 4-d ; '3\ 1{ re
“‘){p{:{ ,‘i, {1 j 28 111
C 3 GUHTE IR Ra T 1 i
. 4_“‘» :% r {;m.-}{« -.%- ‘1[4..»11 4 .«.—}41 -4»”-».}.»3« + i

RS B ey -t + } b 4b
Ht T 1 1 1] 1 33 38 S ;«.‘,..
¥ 1!’1?“7“"" WSRO PURGEREESS oy e { own
T2 0 7 . T ’ -

P dsisvssaslbdsas T H R R

"20 60 100 140

3 T
C .2 e
J :::’:}"}i‘}' 3,»1—1—;-\‘ h ; ii
20 60 100 140

MEAN TEMPERATURE
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Table 2.—Values of C—Continued

FIBROUS GLASS BOARD INSULAPION—48-INCH FRAME SPACING—Continucd

CONSTRUCTION C
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lele 2 -—Valucs of C«» (‘ontmuml

FIHROUQ GLASS BOARD INSULATION —48-INCH FRAME SPACING-—Continucd

CONSTRUCTION C
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CONSTRUCTION C
No insulation
Painted C (for steel)=300 Btu./hr./sq. ft./degree F./inch. Sinceé is s0 small it may be
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__Table 2.—Values of ¢ Continued
PA!NTI"I) HTI'.I‘.L. WO()D DECK & IH“HU(.-I:.RATION lNSULATl()N Contlinued

CONSTRUCTION ‘ C
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Table 3. --Values of U
BB AR inch DD 21 inch
framo space frame space

Jlet tdl | B lut |dl
* R ‘ -
No. 10 'fInside air toinside air __|______| _____{_._._. 0.3410.37| o0.31
WEOLIICUN WAMRANEED Airtoalr. . _______ :{ Weather air to inside [____._ | _____|_____. .43 ] .45 .
air.
Surface to air_ . ___. OQutside surface to In- | ____| ._._.|..._.. .49 | .50 .47
side air.
Inside air toinside air. _|__ ... _{_.____|_.__.. .39 .45 . 38
[ ———————— Airtoadr_ . ... _.._ Weather air to inside | ___ . .____|._____ .53 | .57 .44
\3/.. air, .
4 Surface to air. . ___| Outside surface to in- | _____| ... __|_____. . 61 .64 .58
Lo S, side air,
Jflmddc- ulr to Inxide air 0.28 | 0.31 | 0.25 .29 .32 .27
Alr to air_ ... ce--iy Weather alr to Inside .34 .35 .30 .3t . 36 .30
air
Surface to alr .. Outside surface to in- .37 .37 .36 .39 .39 .40
side air,
Inside alr to Inside air. | .33 | .36 | .29 | .36 | .40 | .32
Alrtoalr...__.___.. W:‘arther air to inside .40 .43 .35 . 46 .49 .
Surface to air____ ... Outsfde surface to in- .45 1 .47 .43 .52 1 .54 .51
side air.
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Table 3.—Values of U—Continued

BB-48 inch DD-21 inch
frame space - frame space

bolat ey | 2 jatla]

No. 14 flnslde air to Inside air__| .22 .24 .20 ) .25 «22
. prm Airtoair___________ We-rl'her air to inside | .25 | .26 | .24 | .27 | .28 <25
f ] " Surface to air_____.. Outside surface toin- | .27 | .28 | .26 | .30 | .31 -3

o [ gide air.
Inside air to inside air. .| .20 | .21 W19 .
Weather air to dnside |___.__|. ... | ___..|..._. oo l.o.__.

air.

Outside surface to in- - 2 . [~ 25 R PP R,

side air.

[lnsldc alr to inaide air. .18 .18 .14 . 18 .17 .18
Weather air (o insido | .. _. . DR FRRRI N PPN FOTSIN PR

air.
Outsido surface to in- | . ___ | _____ RS | 2 FO I -18
side air.

Inside air to inside air__| .21 L2207 .19 .23 .28 .22
Weather air to inside .24 .25 .22 .28 .27 .23

air,
Outside surface to In- | .25 .28 .24 .29 . % .29
side air.

Ingide air to ingide air__{ .16 .17 .15 .17 .18 -16
Weather air to inside .16 .17 .15 .19 .19 .17

air,
Outside surface to in- .18 L1810 .19 .20 .21 .20
side air

Inside airtoinside adr. | _.___ | _____{ ____. .29 .31 .26
Wziar(her air to inside |....__| _____|.._... 4 .38 .30
Ouufde surface to In- |.._.__ | ... P .38 .38 .37
side air.
No.0 Inside air toinside air__| .77 | .98 | .62 | .81 | 1.03 | .e&4
No insulation Airtoair_ ... ____._ W:‘:ther air to Ingide | 1.25 | 1.51 | .86 | 1.34 | 1.61 .86
r.
Surface to air. ______ Outside surface to In- | 1.62 | 1.96 | 1.35 | 1.77 | 2. 04 1. 48
side air.
L .
No. 8 Inside airtoinside alr_ | . . i _____ | . __l.____ .\ __._.|...__.
2’ wood deck Alrtoalr.______._.. Weather air to inside |._.___ 46 | ... 48 o ...
air.
CITTTTI1 I 1M Surface toair......_ Ou{zided:nrfaco toln- .. . |...... 38 |, .37
side air,
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Table 3.—Values of U—Continued

RB-45 Inck DD-21 inch
{rame space frame space
o fei jen [ B et el
REFRIGERATION ‘
INSULATION
No. 43 Alrtoalr . .. _.. Inside air to inside air__10.045 | . ._ | ___ L10.045 . __._ . _____
6’ fibrous glass
L |
No. 48 Alr to air______ . ____ Inside air to inside alr_ .| . 502 |______ 0.10 | .102 |___ . 0.10
6 fibrous glaas Surface to air__.____ Outside surface to in- | . 111 0. 115 |._____ L1010 115 |
. side air.
No. 49 AMlrtoair__________. Inside air to inside air__| _____ T 2 I 07 |
-§'’ fibrous glass
Alr toalr__________. Inside air to inside air. ' . 045 | . | . __ 045 | . .
i
No. 48 Aletoalr. | Inelde air tonelde st | .11z |_____| .10 |.1z| _ | .11
&'’ cork Surface to alr__ . . | Outnlde surfres to Ji- 124 . 124 . ] 124 ) . 124 ,
: wide alr. §
- |
. b
No. 51 Alrtoalr___________ Inside air to inside air. | __ ,i CO82 .o 083 |......
&’ cork '
|
|
ACOUSTIC
INSULATION
No. 5 Inside air to Inaide air. _|__. .__ (631 | ozr | 0.34| 0.29
2’ fibrous glass Alrtoalr. _________. Weather air to Inside |_...__i .35 |______|_..... 43 ...
& sheathing alr.
e p—— Surface to alr__ ... .. Outside surface to In- | .. _.|._...| .36 |.._.__| ._._. .43
o ANTIRan side mir.
\2-
s
}‘-\ ————— e —
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Table 4.—Values of C

FIBROUS GLASS & SHEATHING—21.INCH FRAME SPACING
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