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VAPOR PRESSURE, kPa

BOTHERMS FOR ZONE OF
ET®, w, or Ereg/Emax BOOY HEATING
5| DISCOMFORY
4}~ SEDENTARY
0.8 cio
STLL AR,
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EXPOSURE
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]
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OPERATIVE TEMPERATURE T..*C
8l 3. Lines of Constant ET*, Generally
Isotherms for Skin Wettedness, Sen-
sations of Discomfort and Heart Rate
Parallel Those for ET*, Especially for
Humidities Below 4 kPa.
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E7 EUFSIE (HEAT transfer coefficient)
MATERIAL & HEAT transfer
BOUNDRY SKETCH | THICKNESS (am) EXPRESSION COEFF ICLENT :K
S 8t ST+ 50t RW +AS |1 /K=1/3041/54(0.008/37+ .
EXPOSED DECK == | +9t CBWITH 1.2LM 0.05/0.044+1/5. 4+ (Keal /th °C)
=== | CBEAM 25t RW) 0.01/0.17)/1.5 0.87
t 8t ST+50t RW-+AS | 1/K=1/3041/8(0.008/37+
EXPOSED WALL |—F E +19t CB. WITH 1.2 0.05/0.044+1/5.440.02 0.89
! LM(BEAM 25t RW) /6.17)/1.5
8t ST450¢ CILICA + | 1/K =1/1241/9.5--(0.008/37
MACH INARY DECK | mewpw
FACED FLOOR EF! 1 8t LATEX todg)sl/g.gssw.oos/ 1.69
PASSAGE WALL K = | 19t ASBESTOS 1/K=1/8+1/8+0.02/0.056 1.65
] WITH 1.2t LM
WASH & CHANGE ~— |8t ST4+AS+19t CB |1/K =1/8+1/8+(0.008/37+1 2.73
ROOM INSIDE WALL WITH 1.2t IM 75.440.02/0.17)/2.6 :
: 8t ST+AS+18t CB |1/K=1/841/84(0.001/12.5+
GALLEY INSIDE Bh!bl-— WITH 1.2t LM+ 50t 1/5.440.05/0,044+1/. 0.8
RW+AS+1.0t SUS 5.440.02/0,17)/1.5 .
——— | | Bt ST+45t CT+6t |1/K=1/9.5+1/5+(0.006/1.1
GALLEY FLOOR TR ' [ TILE+9t B WITH +0.045/1.3+0.008/374 2.54
- 1t LM 1/5.440.01/0.17) /2.6 :
. 8t ST+BtLATEX+ |1/K=1/541/9.54(0,008/37+
A ILING SXEr | | 2t MON+-50t RW A 0.008/0.08+0.05/0. 044 0.79
—— |41t sus +1/5.440.001/12.7)/1.5 :
LAUNDRY INSIDE IJ.. 8t ST+AS+20t CB | 1/K=1/841/84(0.008/37+1/
WALL ) 5.440.02/0.17)/2.6 2.73
v | 8t STH451 CT46t | 1/K=1/9.5+1/5+(0.006/1.1
LAUNDRY FLOOR } | TILE+9t CBWITH +0.045/1.3+0.008/37+ 2.5¢
[ 1.2 ¢ LM 1/5.4+0.01/0.17)/2.6
—_— 8t ST+AS+1.0t |} k. 1/511/9.54(0.001/37+1
LAUNDRY CEILING | ="' | ST+8t LATEX+ /5.440.008/37+0. 008/ 2.41
— 2t MONO 0.08) /2.6
PROVISION COLD | === .8t STHI00t UF |,y 801/84(0.02/0.17+1/
CHAMBER WALL & ::?a ﬂ" +9t CB with 1.2t 5.440.008/37+1/5.4+ 0.42
CEILING R LM +AS 1/0.02)/2.6
8t ST+ (2x19t 1/K=1/8+1/8+(0.02/0.17+
STAIR WAY E-— CB with 1.2t 1/5.440.008/3741/5.4) 0.44
= LM+AS /2.6
ey | 81 STHBE LATEX |1/K=1/5+1/95+0,008/0.08 +
CABIN FLOOR T __N| +as+2t mono g.tl)gz;;g7;-1/s.4w.m/ 2.28
CABIN DIVISIONAL | 19t CB WITH 1.2t |1/K=1/8+1/8+0.02/0.17 2.72
WALL n

HEAT CONDUCTIVITY ( kaal/m h°C)

STEEL : 37
ROCK WOOL: 0.04
ASBESTOS :0.056
LATEX : 0.8
CEMENT : 1.3
TILE i 1.1
MONOLUME :0.8
CHIP BOARD: 0.17
* NOTE *

URETHANE FOAM : 0.02
SUS SHEET s 12.8
GLASS WOoOL : 0,086
AIR SPACE : 6.4

SILICATE BOARD : 0.053
GYPSUM BOARD : 0.18
“B” CLASS BOARD : 0.17
PLY WOOD : 0.13

1. EFFECTIVE COEFFICIENT OF STIFFENER

OR BEAM

INSULATED BEAM OR STIFFENER : 1.5

NONINSULATED

BEAM OR STIFFENER : 2.6

MISCELLANEQUS BASIS
1. SOLAR HEAT GAIN

D°SUN RADIATION ON EXPOSED DECK )
%H°SUN RADIATION ON EXPOSED ALL 5)

SHADED DECK OR WALL:67( te =39
2. HEAT TRANSFER RATE(keal/mth.'C),

A0

1) WEATHER FACED DECK OR WALL:

2) INSIDE FACED

CEILING'S  gipyeg
WALL :8 SEASON
FLOOR

CEILING 9.5 WINTER
WALL :8 SEASON
FLOOR :5
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25 590 | 43| 95| 31| 35 | 71
30 | 636 | 46| 98 | 46| 41 | 76
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T 12 . 81ZxTLe BIE2E
(1) BAMATES @9 ()

his w Al

35 (35132 32{30{30 |-20{-10}-10} 01 0} O

30 | 27127 | 262726 | 20| 20 22{20 |22 |25

32 | 29(29 | 28(29|28 | 121 13| 15{14 |16 |18

%
ok
>

22| A4S | AnAoldel H3F |33 (30(30]29(30)29 | 12| 13} 15|14 |16 |18
e/t 525 B3A o= |35 {35132 | 3213030 0| 5] 5|10 ]10}10

—?—
SPOT W 79 33 133|30 | 30(28 (28| 10{ 12| 12({15 |15 |15
AH7, 3H¢4, |4, pantry,Loc-| 35 | 35|32 | 32[30[30| 0f 5| 5[10 [ 1010
kers w79

= 9 A 40 1 40037 | 3713513 | 3] 5| 5|10 ]10]|10
2 71 4 42 {42142 1 42142142 | 3| 5§ 5|10 j10}10
Z1#g o A A 45 145045 | 45|45 45 | 10f 12| 12{15 | 15|15
A | H o] ul A 50 1 50|50 { 50|50 50| 10f 12| 12|15 | 15|15
Bgig o A A 50 | 50|50 | 5050150 -(~-(-1-]-1]~-
Al o Hl A 55 1551551 551558550 — 1= 1= b -1 1 -
F.O.SETTLING TANK 55 155{55|55[55¢55] 0f 5| 51011010
F.O.SERVICE TANK 55 | 55|55 55055156 0| 5| 5(10 {10-{10

(2) VIS #is (2= Age Fa7a#] S48 Uehd (7))

Summer | Winter ]

Surface against adjoining space Ta ~Ti Ti —Ta

Deck above hot tanks 41 17
Deck and bulkhead against boiler room 26 17
Deck and bulkhead against engine roomand non-airconditioned 16 17
galley
Deck and bulkhead against cargo space and equivalent space 11 27
Deck and bulkhead against laundry 11 17
Deck and bulkhead against common sanitary spaces 6 0
Deck and bulkhead against private santary spaces
1) With any part against exposed outer space 2 0
2) Not exposed
Bulkhead against alleyway adioning engine roomor boiler 3 6
room
Bulkhead against alleyway not adjoning engine roomor 2 8

boiler room

Ta =temperature in adjoning space, Ti =temperature in the space.
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Heat Gain from People (for

Marine Air Conditioning Loads )

Heat Rate watts
Degroe of Activity 20" [Latent|Total
Dancing 71.8( 177.3 | 249.1
Persons eating (mess
rooms and dining roo- 64.5| 96.7161.2
ms)
Waiters 87.91 205.1|293.0
Moderate activity (lo-
unge , ship§ office,ch—| 58.6| 7331319
art rooms,etc.)
Light activity (statero -
oms,crew s berthing, | 57.1| 60.1|117.2
etc.)
Workshops 73.3 | 149.4 | 222.7

E15 VIS 376 73

Primary and second data of sensible and
latent heat from a person actat different
Aactivities are given in the table below.

Acti- Data Primary Secondary
vity |W(Keal/h)| (29°C) 240
! Sensible 41 4| 74 (63D
Latent 92 (T} 66 (57
9 Sensible 120 (103)| 170 (146)
Latent 237 (204)| 237 (204D
Activity 1 = a person sitting ,emitted heat
= J40W (120 Kcal/h), Working

effect 0.5W (0.4 Keal/h)
Activity 2= a person exercising, emitted

heat = 407W (350 Kcal/h), w—

orking effect 27W (23 Kcal /h)
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—— VISA B %
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E17 Mal oy 7&E
™
N VIS 376 HAMH T 82e
CaptainRoom | 4Person 3~4Person
Chief Officer
- 4 ~4
R/M Person 3~4Person
Chief Offer
and Ist Engr | 3Person 2~3Person
R/M
Private Room | Bed Number |Bed Number
Mess Room | 1Person/l.5»¢| Chair Number
Saloons (REC. Chair
Room) IPerson /2.0t Number
Spare Time ALE&-g T8
Rooms [Person/5nf | 70" 60 %
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22 WM e anlEEe] oy x7] A
A9 AnHgg xEsted davA"ES |1

kwd 1000 Kcal/h ] A gako 2 glsict
EF2EE 1Lux§ W/mo g 3bsld
Axten oA F 2
Pw/m=0.05 E
71 Pw: WATT

E :3d #9499 2= (LUX)
A o2 Ao FHRS= AAAH |
g dutA A= 4~4 5Keal/h ZEFAA
A Foll= 8~ 10Kcal/hE &1 3lon o
449} SALOON LOUNGE 59 20~40Kcal
/M= ARSI Utf, VIS 376l & 6 W
(5Kcal/h)/m& 71&371 = o),
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Zr 771w she I3 oW HEF
3} zto] AMRH X 860 Keal/h w2 A Ak
gt} EA7715e whA s Auke] =yl m
2t delrizie] FHVF defsteg dAe A
g S lsjolsty dutd oz E417]7]
E AHEShe A% 2~4 & Al ETFA
7)e A $7F Btk VIS 37614 & RADIO
ROOMS A% 1kw (860Kcal/)E AXITt

SE 18 & orkx] sl FelA] A dls

5 18 Recommended Rate of Heat Gain from Commercial Cooking Appliances Located in

the Air-Conditioned Area®

Manu.fac- Recommended Rate of
}mul;sa Probable Heat Gain,watts glwara.ll Misoal]
n o " Tth m., mm | Miscellaneous
ating HO“ﬂy Without Hood | W | Appliance | Capacity |Width- Data
Boiler I“‘l”\;‘t Sensibie |Latent |Total | Al Electric,Cou Depth - [(Dimensions
Watts ensibie ent |to Sensible | nter Type Height in mm)
Coffee brewer
625 290 25 65 290 100 | per burner
160 90 67 23 90 25 per warmer 0 b +
: 240cu urner
5000 2490 1905 585 A% 500 automatic perh PS | 600-350-500 water htr.
2000 1000 0 250 1000 290 |Coffee urn 2L
3000 1500 1130 370 1500 470 8L
4000 2000 1525 47 2000 615 30-L twin
5500 2750 820 1930 | 2750 880 |Deep fat fryer | 6k fat |300-550-250
8000 4000 1200 2800 4000 1260 10 kg fat | 400-550-250
2585 1260 1010 250 1260 410 | Dry food war-
mer, per m
of topd
100 555 33% 22 555 175 Eg‘g boiler . 2cups | 250-350+650
29015 14510 9460 | 14510 | 5050 | 4730 sz;gdx”%f{ymg
topd
6000 3000 1935 1065 3000 940 |Griddle-Grill 450-500- 350§ Grid,0.125#"
5200 2610 1550 1060 2610 820 |Hotplate 450-500-350] 2heating unit
1650 820 500 320 820 265 |{Roaster 450- 500+ 350
1650 820 760 60 820 265 |[Roll warmer 450- 500- 350
2200 108 | 575 | 1060 | 1085 | 350 |Toaster. = i360slices/h|400-400-700 2slices wide
3000 1500 7% 710 1500 470 720 slices/h) 500-400- 700} 4slices wide
2540 1230 650 580 1230 380 |Toaster;pop-up 4slices |300-300-250
1650 820 490 330 &0 265 | Walffleiron 450-500-350| 2grids

1980 . ASHRAE Fundamentats
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gu] (RSHF :Room sensible heat factor) =}
I 3

Qs Qs
RSHF = %8 = S
HF Qr Qs +QL
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s3te A 062
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Ae Aldgulel o3 Wy fFadag
os] T3k 274 Wgel ey oriAe
dukxl oz gde AMSEHE Allddnld] o3

T | AR 7l =4 1} i
DTI W HkA] 1707 /h.p x QA
(British) A 25 57 /h.p
14 607t / h x ZFzFo|l 50% o]do] AA
2914 757t / h 27
(ESC (D;“C > | saa 907 /h . WA
orway 194 1057/ h
5eldely 257 /h.p
usca 17.07 /h.p
(USA)
DSS 20. 0 /h.p + ANHEY
(Denmark )
US Navy 8.5n /h.p
%) DTI : Department of Trade and Industry (=)

NSC(DNC ,DNS ) : Norwegian ship control (=2 °})
Det norske skipskontroll ((:=2%¢])

USCG : United states coast guards (®]=)

DSS : Direktoratet for statens skibstilsyn (419F=)
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START @P
DIMIK(3%5),D,B.5) T
D,(3%), Y$(23), A8 Y(Z,D=A:Y$
T%25R% 15 (8)=T$

Y(?,2>)=L9:
¥(Z,3)=B 9
READ ¥ ¥(Z,4)=L8:
D, Y(Z ,5)=8
USER_NAME Y(Z,6)=P5:
DATE Y& ,1D=P6
R$ , M$,08,A%
ORDER/QUOTATION
YARL RDI_Q_r_—SHIP NAME
[ps =0 |
E__j/_j“?ENSéBLE HEIAT FROM
W7.FOF8 FRESH AIR m/h.p
NO " %
@ ANY ALTERNATION OF

YES AT/K! Value 7

}———1NO: GOTO 1010
[GosuB 830 YES :INPUT AT/’K’ Value

CALCULATION DESIGN

NO @ CONDI TION

YES HEAT GAIN CALCULATION
[ cosuB 730 F———1bRINT CALCULATION

SHEET
CEILING HEIGHT FOR O=110Z
fﬁmm— ROOM NO. V9=V 7%Y(0,5)
1 | ROOM DESCRIPTION M3§=(1(\)/I§§Y(0.2)*
| VI=F 9/F8* 10— TOTAL AIR VOL.BY =y
FRESH AIR n#/h.p %HS}Z&/XV !
LOB8LS LENGTH MM 6 e
BREADTH ] 2/104+05) %5
AIR CHANGE Time /hour PRINT ‘
5 | R ORT
NUMBER OF PERSON VR
L Y(0.4), Y(0.5,VS,
GO TO 1210 ¥(0,6), T 9.MOMB
@5 VA STZ 8 +MS8
PRINT DESIGN
CONDITION
8l 22. FLOW CHART

END



