2.1

(Absolute zero)
-459.69 -273.15

British Thermal Unit (Btu)
1

211 (Conduction)

(Vibration)

1

(Calorie) Btu



2-1

(Conductivity k) wim. K Btuin/(ft2,h° F)

120 Btun/(fi2 1 °F
1 1 1.0
Btu 12.0 Btu |
(Conductance ¢) WK suwiiz.nor)i
1

4.0 Btu /(ft2.h.° F) ( 3 )

1.0 Btu 4Btu 1

e, il el artrd e Sipoe MGaiHL 69 pB



(Resistance R, R-value) m2. K°AV (ft:.h.°F)/Btu

R-value
R=1C
(Thermal transmittance ) | 120K
[(ft2.h. F)

R
= UZr
= U(R+R*R3t........... R}

2.1.2 (Convection)
hest oul

“ &14.7}’1:4.':{""” ‘i}'/

2 O
MR LN G o et et
RN, S DA forie
¢ . X a1 S
e
e
%eﬂ/ in

2-2 A ET

Muore, Fuller, Enaramvental aortrd 9ysem(Singgpare, MiGanHI, 198, p I
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Mecre, Fuller, Erviromvental artrdl am(Sngsooe, MiGanH, 1968, p 3



1 - - (Wave
lengh) (Frequency)

( 0.4-4.0 micron, Imicron = 10* )
8-50 micron
(Absorbtion :
a)
(Reflection:(3)
(Transmission : T)
0.0-1.0 3
1
(Non meialic)
2.2

(Mean Radiant Temperature, MRT.)

MRT.

AFanger, p.o. Thermal confort  analysis and applications in environmental engineering, (New York: McGraw-
Hill, 1970)



MRT.
5
MRT = ST0/360
= (T.B.+TjG2...+ Tnd 1)/360
T
3 —
Victor Olgyay6
1
1.4
=Tretk+ L4MRT - Tjgh
Ti= g
MRT = =
MRT
40 3
5 , ' -(
2539)

40lqyay, V. Desigtn with climate. (New Jersey: Princeton University Press, 1973)

10
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2.3

(Humidity)

(Sensible Heat)

(Latent Heat)

( aturation)
(Saturated Point)
(Vapor Pressure)

24 (Humidity Parameters)7
24.1 (Humidity ratio ~ moisture content : )
() = (Mw) / (Ma)
7 American Society of Heating, Refrigirating and Air Conditioning Engineerings, 2001 ASHRAE

Hanabook Fundamental S-1 Edition (Atlanta, Georgia,2001), Chapter 6.



12

= 0.62198 x W/ x
(humidity ratio)
X, = (water vapor)
(moist air)
Xgo = (dry air)
(moist air)
24.2 (Humidity ratio ()
0%
100%
) = Xw/ Xwsat tp
) = (Relative humidity)
Xw = (Water vapor)
(Moist air)
Xwsattp = (Vapor)

(Saturated Mixture)



243

244

(Dew point temperature)

100 %

(Vapor pressure)

es (T) = OBLL*EXP(17.27*1)/ 1+ 2373
e = (rh) *es(T)/ 100
es(T) = ]
(kpa)
t - ('C)
e = (Vapor pressure”

rh = (Relative humidity)

13
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2.4.5 (Enthalpy of moist air h)
(latent Heat) (sensible Heat)
h = hat Whg
ha 0.240 t
h 1061 +0.444 1
ha 0.240t + (1064 +0.444 1)
h enthalpy of moistair ,  Btu per pound of dry air
ha specific enthalpy of dry air Btu per pound
t (dry bulb temperature) °F
(humidity ratio)
ha specific enthalpy of saturated water vapor Btu per pound
25 8

L)
2. ) (Capillary suction)
3. )
4. ) (Water vapor diffusion)
(Vapor Retarded)
* American Society of Heating, Refrigirating and Air Conditioning Engineerings, 2001 ASHRAE

Handbook Fundamental IP Edition (Atlanta, Georgia,2001), Chapter 23 .



1) (Capillary Suction)

0.1 jlim

2G COSO

r
(capillary suction)

G (surface tension of water)
0 = (contact of wetting angle)
[ =

(radius of the capillary)
(contact of wetting angle)

(water
meniscus) capillary capillary suction
(hydrophilic) 90
(hydrophobic) 90 180 capillary
capillary capillary
2) (Air Movement)
= pv
water vapor flux (flow per unit area)
(humidity ratio)
P (density of air)
V

(airflow velocity)

15
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Airflow retarders

3.) (Water Vapor Diffusion)

Fick © Law

«

= Yo
X

(water vapor flux)
J, water vepor permeability
(Water vapor pressure)

X (distance along flow path)
2.6 9

(Vapor
Retarderait 1] (Airflow Retarder)

9American Society of Heating, Refrigirating and Air Condiitioning Engineerings, 2001 ASHRAE Handbook
Fundamental S-| Edition (Atlanta, Georgia,2001 ), Chapter 23 p. 15.



2.7

2.1.1

(Air Leakage)
ASTM Standard 283

70 %

17

ASTM Standard E 1424

(Indoor Air Quality)

50 %



cell)

2.1.2

(vapor pressure)

(moisture

content)

(closed cell)

18

(open
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2.8

2.8.1
(Start up time)

1) (Specific Heat)
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2) (Sorption Isotherm)

(Equilibrium moisture content EMC)
(Moisture content MC) ( )

(Adsorption Isotherm) ( Desorption

Isotherm)Q

30,

N
o
¥

-
o
T

w000

EQUILIBRIUM MOISTURE CONTENT, %
~—

CONCRETE

GYPSUM

o 20 40 60 80 100
RELATIVE HUMIDITY, %

21 1

DAmerican Society of Heating, Refrigirating and Air Conditioning Engineerings, 2001 ASHRAE Handoook
Fundamental S-1 Edition (Atlanta, Georgia,2001), Chapter 23 p. 13



282

2821

conduction)

2822

Surface conduction

(Surface

(Humidity Ratio)



(Fill Up Heat Capacity)

22

Fill Up Heat Capacity

Time Lag

2 ) (Thermal
transmittance)

3 ) (X(Absorbtivity)

fn (Emissivity) '
)
(Vapor Retarder) (Airflow
Retarder)
29 (Sensible Load)
2
Q = F A A, (1)
Q = * A*CLTD oo (2)

(BTU/HR. SF.°F)



23

At = (F)
CLTD = Cooling Load Temperature
Difference (°F)
2 1
(Steady State Condition)”
2 At CLTD
. (teady State Condition).
Peak Load

American Society of Fleating Refrigerating and
Air-Conditioning Engineers (ASHRAE), 1989.

ASHRAE 1.46 (Btu/hr.ft2°F)"&
Q = hO*AT
Q = (Btu/hr.ft2)
ho = (Btu/hr ft2°F)
At = (A

" American Society of Heating, Refrigirating and Air Conditioning Engineerings, 2001 ASHRAE Hanabook
Fundamental IP Eqition (Atlanta, Georgia,2001), Chapter 25 p.2.
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210 ! (Latent Load)

1) (Vapor Diffusion)

Q = (M/7000)*A*Apv(hghi

Q = (Btu/hr)
M = (perms or grains/ft2hr.in.Hg.)
A = (ft2)
Apv = (in.Hg.)
hg = Enthalpy at room conditions (Btu/lb)
hf = Enthalpy of water at cooling coin (Btu/lb)

= 1076 Btu/lb 15FF

cooling coin 50 °F
2) (Air Infiltration)
Q= 4B40*CFM*Aw
Q £ (Btu/hr.ft2)
CFM = 1 (Cubic foot per
minute)

Aw =

(Ib™Th ™)

DAmerican Society of Heating, Refrigirating and Air Conditioning Engineerings, 2001 ASHRAE Handbook
Fundamental S| Edition (Atlanta, Georgia,2001), Chapter 29 p. 19,



25

Q = 108*CFM*AT

Q = (Btu/hr.ft2)
CFM = 1 (Cubic foot per
minute)
Aw = (°F)
(Vapor
Diffusion) 3
211
1) (!
3

BAmerican Society of Heating, Refrigirating and Air Conditioning Engineerings, 2001 ASHRAE Handbook
Fundamental S-1 Edition (Atlanta, Georgia,2001), Chapter 29 p. 19
U 1 RN
2543)



fiénm *

2539)

26



13

125

21

2505)



1
75%,85%,90%
3 4
2.
5
4
4

E1FS

2505)

13

3

28



6.3

63.82 KI/Kg,
59.99 KJ/Kg0

EIFS

29

3.
4
4
15.74 glkg EIFS
10.16 g/kg
8
0.3
EPS 1
4
4 60.39 KJIKg, 8

3 50.12 KJ/Kglt



	บทที่ 2 เอกสารและงานวิจัยที่เกี่ยวข้อง
	2.1 การถ่ายเทความร้อน
	2.2 อิทธิพลของผิวผนังภายในอาคารที่มีต่อความรู้สึกทางด้านอุณหภูมิ
	2.3 ความหมายของความชื้นและคุณสมบัติของความชื้น
	2.4 การวัดความชื้น 
	2.5 การถ่ายเทความชื้น
	2.6 การควบคุมความชื้น
	2.7 ผลกระทบจากความชื้นต่ออาคารและผู้ใช้อาคาร
	2.8 ปัจจัยที่ส่งผลต่อการใช้พลังงานในการปรับอากาศที่เกิดจากผนัง
	2.9 การคำนวณภาระการปรับอากาศที่เกิดจากการถ่ายเทความร้อนผ่านผนังอาคาร 
	2.10 การคำนวณภาระการปรับอากาศที่เกิดจากการถ่ายเทความชื้นผ่านผนังอาคาร
	2.11 เอกสารและงานวิจัยที่เกี่ยวข้อง


