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@1319% 1: National Ambient Air Quality Standard (NAAQS) 28913ssne@ansgasssn,

(131 ASHRAE Standard 62.1-2013)
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NIFAITUUIBUDN l“]iﬂ (CO)

9 ppm (10 m g;"m;)

8 92 Tuq"

35 ppm (40 mgs’m?)

1 %7 Tg"

2N (Pb)

0.15n g,-’m'2

3 1791 (Rolling)

malulasioulaoenled (NO2)

100 ppb

1 93 Tg"

0.053 ppm (100 pg/m’)

=y . .
19 (arithmetic mean)

Auazoasyuialumu 10 Tuasau (PM10)

150 ug/m’

24 %73 719"

Fluazessviia lumnu 2.5 Tuaseu (PM2.5)

12 ug/m

1 1 (arithmetic mean)

35 pg/m3

24 %1 T34"

Mo Tou (03)

0.075 ppm

8 92 1uq’"

Masamos laoonlad (S02)

75 ppb

1-92 134"
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Air Change Per Hour (ACH)
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1ACH=4x6x3=72m3hr =059 x 72 =42.5 CFM



Infiltration Rates across Building Stock

Number of air changes per hour (ACH): 1 ACH is equal
to a flow rate equal to one volume of the house per hour

Poor ventilation

Drrafiy and energy inetfficient

L

Fa |
i ‘I
1
|

Relati w frequencydf occurremoe

®  Desirable minimom ventilation
wir infltration and wentilation rate

Older typical US homes: 0.5 — 2 ACH

*
i

312 houses

Median= 0.5 ACH

Newer

L] ey, e

(seasonal averages)
Newer homes: 0.3 — 0.7 ACH

HCB-3: Chap 6 Infiltration

5

1

15 2 25 3
Infittration Rates (ACH)

266 houses
Median= 0.9 ACH

as

Older

0

5

115 2 25 3
Infitration Rates (ACH)
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Uszansammmsnsesdu PM2.5

PM2.5 Removal
Efficiency %

A5 129U

Uagunng

Watmasuas Split Type

1.3

Watnasuastvial

6.9

Wainasuastiial

26.4

Wanasuasiuai

30.5

Warnasuastiial

65.6

OAU, 159NaNUNa

71

OAU, 1590eNuNa

96.3

OAU, 1590&NuNa

HEPA

99.7

Havadzane

MERV (Minimum Efficiency Reporting Value) audNn3§1U ASHRAE 52.2




PM2.5 Filter For Bangkok

FIGURE3 Ventilation air filtration levels (MERV) needed to reduce entering outdoor PM, ; concentrations to U.S,
NAAQS maximum level of 12 pg/m?.

Melbourne, Australia ® 5
Belo Horizonte, Brazil « 7
Atlanta, USA » 10
Toronto, Canada = 10

Berlin, Germany * 19
Istanbul, Turkey = 19
Surabaya, Indonesia » 21 MERV 12
Luanda, Angola = 21
Moscow, Russia ® 21
Abidjan, Ivory Coast » 22
Kuala Lumpur, Malaysia » 24
Rome, ltaly = 26
Santiago, Chile « 28
Cairo, Egypt « 28 MERV 14
Seoul, South Korea » 29
Lagas, Nigeria » 32
Johannesburg, South Africa « 35
Riyadh, Saudi Arabia * 39 « B an g kO k 37
Mumbai, India ® 45
Kuwait City, Kuwait « 47
Karachi, Pakistan » 51 MERV 16
Milano, ltaly = 58
Nanjing, China « 68
Baijing, China « 78
Delhi, India « 106

20 30 40 i0 60 70 80 90 100 110
Annual Average Outdoor Air PM,  Concentration (ug/md)




WuaIua11T e (Office space)
Nayavad

AuusataAe (Aau)

1uANuTINag (A7)

AU (1)

5unatsasnirnadiias (ACH) (Maaun=0.25, ¥as=0.50, 1hunai19=1.0, u1n=1.5)
MIATFIUAITIZINHD A

3uaasszunaainiAsaay (CFM/AL)

Sananssgunaain@aanun (CFM/asvl)

1

2

4

5

(3

7
N

[
=

151761 Clean Fresh Air @297 - A1AA1WIUAYU (CFM)

= =l EEE
131761 Clean Fresh Air ifadan17 - AT IANUTIWED (CFM)
115317181 Clean Fresh Air MGiadn13 "5331" AUIATSIU (CFM)

[
[

o ||
P

1l331761L Clean Fresh Air Vidadn1siWatiattiasanid (CEM)

|

11331161t Clean Fresh Air Vigadn1stwatatie = Usianaaaan (ualuil (CFM)

18 [uuiALAIad Clean Fresh Air Machine ¥1i6ladn13 (CFM)

P | =2

(] =

FuaATssungaInIANAaIAAaana L (Exhaust) (CFM)

[l
(]

% OA Total Energy 1@11739 Recovery Laa1a PHE (61il)

[
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People
Outdoor

Air Rate
L4
”I.]‘i‘é‘:lﬂ'ﬂ 01‘51‘11'311!

o = o =] . . ,
FUHUUITUIAANIEAaN (631 4 9731U) (Daycare (through age 4))
R a 4 o
viouantlaelu u gusvIAANEan (Daycare sickroom)

ioaisou (918 5-8 1)) (Classrooms (ages 5-8))

v = T . X u —
Woasou (@1gasua 9 ¥ul) (Classrooms (age 9 plus))

Headouuuussensy (Lecture classroom)
noilszyuussovvuialng (Lecture hall (fixed seats))
Yoasounally 't classroom)
W09 F1iAN1IN1TINGIMaAT (Science laboratories)
Woalfiiams luun1inerds (University/college laboratories)
palfrianmsaruhizauTane (Wood/metal shop)
L1 = ass = o
Hi lx”l'lJi_T]“]Jﬂﬂ 19ADUNAADI (Computer lab)
ia center)
1) - - - p ., "
HOIAUAT/ATAT/IAUIT (Music/theater/dance)

¢ .
ﬁ’ﬂaﬂ‘sz?umu nilszaen (Multiuse assembly)

Area

Outdoor

Air Rate




Blower Door Test




PHE sqgidsznganasanilaing luunniin

ASHRAE PSYCHROMETRIC CHART NO.1
NORMAL TEMPERATURE
BAROMETRIC PRESSURE: 101.325 kPa
Copyright 1992
AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING ENGINEERS, INC
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Clean Fresh Air

{to bedroom & living room)

| Working Principle 222

—— Air Supply Fan

{mute design)

HEPA Filter
Filter PM2.5 by
99.9%

Electrostatic

Cleaner
Filter infinite
micro dust by

98%
—— Air Heat Exchanger

{recover heat by 80%)

. Exhaust Air Out

gk Fresh Air In

|—— Exhaust Air Fan (mute design))

Coarse Filter
Filter big dust by
70%

i Exhaust air (from bathroom and kilcher)



lum type SD1000 SD1500 SD30C

'type SC125 SC250  SC500
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DIY-OAU #ithu 83 nad

< PM2.5 History - B
Bultleg 0.0 ..

2 L 1
12:00 14:00 16:00

A1 PM2.5 flududaagaiiarnianiaely
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BROAD Fresh Air Unit proposal

Category National standard BROAD standard

PM2.5 Tou : 100 times lower than outdoor
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Ao uUdAnNEN (Educational Facilities)

UsanisssunaaIndaaniun (CFM/asv)

1 UDIAUDY

2 [Fwuradandn (au) 40
3 Jaueviunvias (asu) 100.0
4 Anugeviag (u) 2.70
5 Jdsuausaushuagvias (ACH) (Uasunn=0.25, Uae=0.50, 11unal19=1.0, 11n=1.5) 1.00
6 HIRSFIUNISSELLDINE

7 |suhainssrunaaindsanu (CFM/Au) 3 10.0
8

9

U311l Clean Fresh Air MA29015 - AT UIUAL (CFM)

11

131191 Clean Fresh Air 6129075 - ATUIAWUNKWAI (CFM)

129

12

5170 Clean Fresh Air 629015 "50" A1UINASSIY (CFM)

529

/5116 Clean Fresh Air A29ASLWaUALLHSANS) (CFM)

1151160 Clean Fresh Air eladnsLtiadalue = s

UUIALATAY Clean Fresh Air Machine 716129075 (CFM)

Usunanisssunaatnanaasnmaaning Ly (Exhaust) (CFM)

% OA Total Energy &IN50 Recovery 16310 PHE (673)
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viavuau/viavilerau (Bedroom/living room)

1 2ialaviad

2 [Fwuradands (Au) 2
3 |rueviuiias (asu) 30.0
4 laugaviasg (u) 2.60
5 [d5unaisassruaviias (ACH) (daaunn=0.25, Uaa=0.50, 11unai19=1.0, 11n=1.5) 0.50
6 HIATFIUNITFEULAINAE

7 |dsmainissyunaanniAaanu (CFM/Aau) 7.5
g8 [Bunanssrunoannmdsanuni (CFM/asw) 0.06

[t
[d

1151101 Clean Fresh Air MdavnsiiazaLyesaas) (CFM)
5114l Clean Fresh Air MaavasivianaLng = Usunanaaaan (uaiui (CFM)

AUNALASAY Clean Fresh Air Machine Maavn1s (CFM)

151nan1ssyunaaInAncsasanaaniiv iy (Exhaust) (CFM)

% OA Total Energy i&@11150 Recovery 'l@3nn PHE (613])
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A1 PM2.5 Anauaniitugegansuladiusuriaslutinu

aeavn1shianalulaansuatil 25 pg/m’

nsain | dnuarzdriasludiuinile n1swanatndANLANaT @1 PM2.5 Anauaniinu
dndaiagls FogaNsule (pg/m’)
Taailszunal

1 tounulvisiada ansaasr v 53

widalauunng (Uszunal 0.25ACH) 2) sila3aswianannaa DIY 173
wanadarnduala —_ =

3) 6@ Filter LAUN FCU (217@51)) 288

311

806

2 iuslsaasrdaaaciuad (Uszunal 36

‘LA 1.0ACH) 2) fivw3aswanannad DIY 60

3) @a Filter AN FCU (22A517) 95

100

538

3 inusisaasunn (LAY 1.0ACH 14 33

17N hulszanel 2.0ACH) 2) sivtwsaswanannnd DIY 45

3) éim Filter LANT FCU (21A517) 62

65

493

UULLKA: ANFIFAGINAT a1vavAI2aINSUAILANUANE (AN1AALAZavTauuL"dada”
Aavnsuniluving aalvzhaduvinanuinTanassyinssivnisdalrnuliignaasea)

ACAANIN D1AFININAN




asimstfesnu PM2.5 amelurieauon

1. darteslviliada uaz gasesanialivua wide

1iiaiaen uadealioimeneniels (CO, A4
Ta1iu 1000 ppm, TAQ AB3 OK)

A a\ 9 1 1 : |
2. ‘I/\l’f)ﬂ@WﬂWﬁLWML@Nﬂ’JﬂfﬁiﬂﬂNiﬂﬂEJN“HﬁQLG])’L!

a)
b)

C)
d)

16%’Lﬂ§@qu@ﬂmmﬁ DIY

@m Filter iiufi FCU (ﬂ)”)ﬂ’in)
Foirsoalonoina HEPA

15 OAU $1e8e (1o PM2.5
MEUDNFINING)
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S1UDNUISUULLUAAIAS (Restaurant dining rooms)

1 lNayavag
2 [Ewudatande (@u) 60
3 [pvadiunivias (asu) 90.0
4 fanudaviad (u) 2.70
s J3unaisasdiuadiias (ACH) (Maauin=0.25, iaa=0.50, huna19=1.0, 11n1=1.5) 2.00
6 ETFIUNITIZLELAINA
7 sumaaisszunnaainidaaay (CFM/au)

USunaassgunaaindaanun (CFM/asvl)

=1

115331161 Clean Fresh Air i@@4n117 - A1AFUIUAY (CFM)

=1

= A
11331761 Clean Fresh Air @297 - AABUIAAUN WD (CFM)

U518 Clean Fresh Air Mifiadn13 333" A1UINATS U (CFM)




Wavauuu/1iavilse2u (Conference/meeting)
Aayanas
Frusatada (an) 30
1UIANUTIWAS (ATH) 50.0
AIUEINAI (1) 2.70
suarsaairnadvaa (ACH) (Maau1n=0.25, iaa=0.50, huna19=1.0, 11n=1.5) 1.00

IATFIUATTIEUHa YA A

uataisszmaaindfnanl (CFM/au)
uaaisszuaanIAaadun (CFM/an)

0.06

Humhmmp

[
=

131761 Clean Fresh Air 6290717 - A1A3A1UIUAU (CFM)

= =l e EEER
1331161 Clean Fresh Air A @39A17 - AATWIAWUNWAI (CFM)
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Wua1s15aL: (MAUNNSIUGIAU) (Public Assembly Spaces)

1 Nayanas

2 Ennusatatés (ai)

3 Juweviunivias (a7u)

4  farnuadsiay (u)

s [5uaizasiinasiiag (ACH) (Maaun=0.25, Waa=0.50, 1huaai1d=1.0, 41n=1.5)

6 UIRTIFIUAITIZLN LA

7 |(uaaissEmaaindAdaail (CFM/ai) 5.0

8 [USunanisszuinainiasaiui (CFM/asw)
9

10 [3u7a1L Clean Fresh Air @i@da17 - A1AF1UIUAU (CFM)

11 [uU536u Clean Fresh Air 1629015 - 21ATUIATIUTIVAS (CFM)

12 [U5:a1 Clean Fresh Air iea9n13 "521" @13M3NA51Y (CFM)
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14 [i3u7a1 Clean Fresh Air Na@adnsiataldasaas? (CFM)
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LlEFavaal viadualsiin (Health club/aerobics room)

1 Aayanas

2 [Ewusadanda (eu) 50
3 fumaiiuiivias (asu) 125.0
4 fanuddiad (u) 3.00
5 Jl5uasasiiuasnas (ACH) (lasu1n=0.25, Haa=0.50, hunaid=1.0, u11n=1.5) 1.00
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1l31141L Clean Fresh Air NAadIn 1T NaliALnasani? (CEM)

11331161 Clean Fresh Air Vi adn1stWatiatlie = Usiianaaaan (ualuil (CFM)

18 JuuALAIad Clean Fresh Air Machine ¥i@i@adn 13 (CFM) 1,081

131N aLA13IEunga 1N ANAaIaRaan i 11 (Exhaust) (CFM)

22 % OA Total Energy 1@117178 Recovery l@anfa PHE (a1i) 25%




viavanihalueutiusunatantan (Daycare sickroom)
Nayanad
AU IAE (AN) 20
PUIATUTW I (AT31) 20.0
AIUdIad (1) 2.70
3asasiinadias (ACH) (asun=0.25, Haa=0.50, 1huaai19=1.0, u1A=1.5) 1.00
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2itiasunsiia (Supermarket)
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SAuLESUALaziLal (Beauty and nail salons)
Nayaiias

duduEatads (An)

VAT UTINES (ATH)

AUEIaY (1)

3unasaadrnaaway (ACH) (Maau1n=0.25, ¥aa=0.50, hunaie=1.0, 11n=1.5)
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FB-Page “@a8 41311/ Tul Manewattana”

https://www.facebook.com/276640406560776/posts/27
6675389890611?7s=763992691&sfns=xmwa

https://www.facebook.com/276640406560776/posts/281
2470894334417?s=763992691&sfns=xmwa

https://www.facebook.com/276640406560776/posts/28280
35059444667s=763992691&sfns=xmwa

https://www.facebook.com/276640406560776/posts/29726
0857831164?s=763992691&sfns=xmwa

https://www.facebook.com/276640406560776/posts/310556
0231692147?s=763992691&sfns=xmwa



https://www.facebook.com/276640406560776/posts/276675389890611?s=763992691&sfns=xmwa
https://www.facebook.com/276640406560776/posts/281247089433441?s=763992691&sfns=xmwa
https://www.facebook.com/276640406560776/posts/282803505944466?s=763992691&sfns=xmwa
https://www.facebook.com/276640406560776/posts/297269857831164?s=763992691&sfns=xmwa
https://www.facebook.com/276640406560776/posts/310556023169214?s=763992691&sfns=xmwa

Thank You for Your Attention!

Any Question?




	�
	ประวัติวิทยากร
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	คุณภาพอากาศภายนอกอาคาร
	Slide Number 13
	ข้อมูลจากจังหวัดเชียงใหม่ ย้อนหลัง 3 ปี
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Clothing
	Slide Number 25
	ถ้าขาดการเติมอากาศบริสุทธิ์
	ไม่มีอะไรเลย
	ระบบดูดออกอย่างเดียว
	ระบบฟอกอย่างเดียว
	Slide Number 30
	Slide Number 31
	ระบบอัดลมเข้าอย่างเดียว
	Slide Number 33
	Slide Number 34
	ระบบป้องกันที่สมบูรณ์
	ประสิทธิภาพการกรองฝุ่น PM2.5
	Slide Number 37
	Slide Number 38
	การคำนวนหาปริมาณการระบายอากาศที่ต้องการ
	อัตราการระบายอากาศตามมาตรฐาน
	Slide Number 41
	Slide Number 42
	OAU ที่มีขายอยู่แล้ว
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	โรงเรียน
	Slide Number 51
	DIY-OAU บ้านคุณนัท
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Slide Number 58
	ลักษณะการติดตั้ง
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	Slide Number 64
	Slide Number 65
	Slide Number 66
	Slide Number 67
	Slide Number 68
	Slide Number 69
	Slide Number 70
	Slide Number 71
	Slide Number 72
	Slide Number 73
	Slide Number 74
	Slide Number 75
	Slide Number 76
	Slide Number 77
	Slide Number 78
	Slide Number 79
	Slide Number 80
	Slide Number 81
	Slide Number 82
	Slide Number 83
	Slide Number 84
	���Any Question?
	Slide Number 86
	Slide Number 87
	Slide Number 88
	Slide Number 89
	Slide Number 90
	Slide Number 91
	Clothing
	Slide Number 93
	Slide Number 94
	Slide Number 95
	Slide Number 96

