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Tabled Typical Metabolic Heat Generation for Various Activities

Wm? met*
Resting
Sleeping 40 0.7
Reclining 45 0.8
Seated, quiet 60 1.0
Standing, relaxed 70 1.2
Walking (on the level)
0.89m/s 115 2.0
1.34m/s . 150 2.6
1.79 m/s 220 38
Office Activities
Reading, seated 55 1.0
Writing 60 1.0
Typing 65 1.1
Filing, seated 70 1.2
Filing, standing 80 1.4
Walking about 100 1.7
Lifting/packing 120 2.1
Driving/Flying
Car 60-115 1.0-2.0
Aircraft, routine 70 12
Aircraft, instrument landing 105 1.8
Aircraft, combat 140 24
Heavy vehicle 185 32
Miscellaneous Occupational Activities
Cooking 95-115 1.6-2.0
House cleaning 115-200 2.0-34
Scated, heavy limb movement 130 y 7
Machine work
sawing (table saw) 105 1.8
light (electrical industry) 115-140 2.0-2.4
heavy 235 4.0
Handling 50-kg bags 235 4.0
Pick and shovel work 235-280 4.0-4.8
Miscellaneous Lusure Activities
Dancing, social 140-255 2.4-44
Calisthenics/exercise 175-235 3.0-4.0
Tennis, singles 210-270 3.6-4.0
Basketball 290-440 5.0-7.6
Wrestling, competitive 410-505 7.0-8.7

Compiled from various sources. For additional information, see Buskirk (1960),
Passmore and Dumln (1967), and Webb (1964).
*I met = 58.2 Wm?
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includes carbon dioxide
(0.03%) and small
proportions of other
gases including argon
and water vapour
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FILTER ENGINEERING - Theory
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Minimum efficiency of air filters
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ere do they live?

Beds are a prime habitat (where 1/3 of §fe ocours). A typical used matiress may
have anywhere from 100,000 to 10 mlion mites inside. (Ten percert of the weight
of & two year old pillow can be composed of dead mites and their droppings.)
Mites prefer warm, morst surraundings such as the inside of a mattress when
S0meone is on it A favonte food is dander (both human and animal skin flakes)
Humans shed about 1/5 ounce of dander (dead skin) each week, About 80
percent of the maternal seen floating in a sunbeam is actualy skin fiakes. Also,
bedroom carpeting and household uphctstery support ligh mite populations.
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Fig. 7.2 "The Mildew Square”
This shape reminds designers that aff fungl
need four elements to grow and thive. Of
these, moisture in the food source is the
mast universal—and most preventable—
component. (Peart 1983
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“There is no practical way to eliminate all mold and spores in the indoor environment; the way to

control indoor mold growth is to control Moisture”
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ENGINEERING THE CONTROL OF AIRBORNE PATHOGENS

Dr CB Beggs
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Product
100% Fresh Air
Self contained package
Air cooled and Water cooled

— _
' | Condition
| Specific criteria condition
j - High ambient
(Upto 52 °CDB)
- Low leaving temp
(Minimum 13 °CDB)
Corrosive environment
Humidity control
Option
PLC smart control Capacity
| Special material components Large cooling capacity
- Aluminium tube — 20 hp upto 100 hp
- Copper fin | RIS ik e
| - Stainless casing e
Explosion proof Sizing
Marine used Fix foot print area
Double skin air side | Compact and flexible design
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Tae : William Ryan, Ph.D, P.E., Member ASHRAE

Building for the Future, A Supplement to ASHRAE Journal, September 2004
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Heat Cooling Percent Cost

Production Absorber  Available,  Above
Bukwh cop tons/kw Electric
Gen. (At 500 tons)
Single Effect
Min. 3,800 g = 099
Low Temp. . —
Single Effect
System e 6,000 gOh? 035
Double
Min. 1,500 Effect 0.15
High Temp. 1.2 o
System Double
Max. 2,000 Effect 0.2
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SINCE 1965

Foundation

of Thai

HVAC

- Industry

Thermal Insulation

THERMOBREAK

THAI SEKISUI FOAM CO., LTD.

HEAD OFFICE

700/329 Moo 6, Amata Nakorn Industrial Estate,

Tumbol Donhua-leh, Amphur Muang Chonburi 20000, Thailand
TEL. +66 (0) 3821 3219 ~ 26 FAX. +B6 (0) 3821 3281
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CLOSED CELL(EPDM) ECASTOMERIC,THERMAL INSULATION
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ABB Softstarters

* PSTX, PST(B), PSE, PSR and PSS
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Polymeric rigid foam pipe
supporter with self-sealing tape

skt Tesgiite
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EmeE UIEN 71.a. aaulnsa anm
SSEET Tel. 02-630-9090 Fax, 02-530-9933
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THE WORLD LEADER IN CLEAN AIR

» GREE

Air - Conditioners

Gree Photovoltaic Direct-driven
Inverter Multi VRF System

Instant Switchover for Punctual Power Generation
Ternary converting model, consisting of

photovoltaic sub-assy, multi VRF system and

grid, enables two-way flow and multiple-way
integration of power at the direct current side

The switchover time among five operation modes

is less than 10ms, avoiding power wastage due to
switchover delay.

Gree Commercial
Air Conditioners

G GREE U3EN N3 BaAn3a ([ﬂﬂllﬁuﬂ) Eahio}
Air - Conditione

Tns. 0-2722 9661-5, 0-2722 7562-3 383, 0-2722 7561 www. greethailand.com

The new family of connected
programmable controller

The cpl conteoller family represents the evolution of pCO54+ towards
unp ented networking capabi niks to 3 Multitas!

Operating System and the adoption of star
Temote connectivity are the key innovation of the

L )
» I:
“Clean & Dry Air Solutions” By Filtermans® "‘i\\ :

rated Etharnat Intorfaces

terated bervices

3V ENGINEERING SOLUTIONS CO.,LTD.
31/13 Moo 1, Bangkaew, Bangplee, Samutprakam 10540 THAILAND

() +66-2745-0010 @ +669-2548-3131 El I

Filtermans® +66-2745-0011 @ +668-9202-5525
Clean & Dry Alr Solutions http;h’ e @5&15@3VE§CD.C&]H‘I E

uiim lwﬁtdmw'lwn i
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ENERCOV i

toxpert in Humidith

Compact Filters The Energy Saver
Opakfil ES

ENERCOV provides a total solution of climate T M L NG _ .
management system. Airconditioning system is e o :

~
not meaning temperature control only, but could — —

be included the other parameters such as
relative humidity, air pressure, dewpoint, "

moisture content of the air, enthalpy, sensible & Camfil introduces opakﬁl ES! |
latent heat, air flow pattern, wet bulb "
temperature, saturated temperature, cleanliness
class, etc. All of parameters are manageable Opakfil ES is in all likelihood

with ENERCOV's system manageable with the most err;:rgy efficient VV-bank filter
ENERCOV's system. on the market.

which is part of our new Opakfil air filter Range.

Eurovent Energy Rating A+

For mare information click ...www.camfil.com |

TOMORRO!

Opakfil ES in F7-F9 is Energy Class A+
acc. Eurovent Energy Rating 2015
consumption by 20%

(compared to Camfil's Opakfil Energy F7 filter).

TECHNOLOGY

FORHUMIDITY CONTROL

e - o This is achieved thanks to a leak free front-plate design and a radial
uUsEn 1Ibuluasaau (Us:inAlng) s na V-shape combined with an optimized media and pleat design.

42/40 Moo. 5, laom Luk Ka, Pothumthani 12150
EFIE 1ol 662-199-2611-19
ﬁ'—" : Fax. 662-199-2611-19 press 8
O W eNErcov.com

UTB GROUP

uSyn AdNBNSU 911A
WUIMIUIAINSSUVIUS:UU
-- 7 §  ELECTRICAL & COMMUNICATION
AIR CONDITIONING & VENTILATING (HVAC)

SANITARY & PLUMBING Tel. 0-2463-7590, 0- i
FIRE PROTECTION Fax : 0-2818-1328 e-mail :

www.gtcgroup.net




Tk : SE2-042-1403 (A 14 L) Fam : 6620431120, 861-040-0904.

VSHN uNana é&ﬁ 2100 EM.ﬂ_ﬁ =
s0,61,01 % Tond s s o undie 4 onaredia nganina 1050 -

stk comt | Eunl | sabemasiaecisk com MAS

www.metadec-ahu.com

MARINE & OFFSHORE
LOW HUMIDITY
FOOD & PHARMA
ELECTRONICS
HOSPITAL

TA Fusion P

Pressure independent combined
control and balancing valves
With independent EQM characteristics

» Adjustable max,flow

Adjustable Kvs technology allows setting to design flow.

¥ Independent, inherent EQM characteristic

Proper EQM valve characteristic and hight authority for all settings. Waaefiada
} Self-sealing measuring points TA Scope

Simple and accurate measurement for balancing, trouble shooting and power
measurement.

¢ Actuators

Valves and actuators supplied together ensuring optimun control performance
and simplified selection.

ROJPAIBOON

AN MOVING SOLUTIONE

Panasonic Ventilating Fans & Air Moving Equipment

Sales: 02-2596450, 086-3427661
Service: 081-9087118
www.leb.co.th ___I;:_-mail: sales@teb.c

@ [0 194 Ilpud O 9OaNHNSSU uan.
Inr +A S & D INDUSTRY CO.,LTD.
AIR DISTRITION PRODUCTS
fudn fafeau soduiouilos nadni foalusa gunsaiusnouriadni
TEL: 02-452-0747 www.asdair.com
FAX: 0245230?86 e-mail: sale@asdair.com

A3 yosWws=51UN2 ¥a8130 1WIIABUN] WO3BUNal NsaINW1 10150

1AsovUSUDINA NMBIA
unAa Us:aud onne

zV Tasaki

Wi ta

n Ynu Tasaki Air
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BEIJER B.GRIMM AN Fadvng FUAAMNIH MUSTUUUUBIMARYINAIHIEN

v wiees £.n3u Wszinalny) s1ia
BEIJER B.GRIMM (THAILAND) LTD.

MicroDuct Wrap
Micro Ductliner

5 QUUATINWNGNT WYeinain wavwnzd nna. 10240
5 Krungthepkreetha Rd. Hua Mark, Bangkapi, Bangkok 10240
Tel. : +66 2 762 7999

Fax.: +66 2 762 7901-6 www. beijerrefthai.com

MicroFiber INDUSTRIES LIMITED

Tel. +66 2315 5500 Fax.+66 2312 4655 Email : insulation@microfiber.co.th website : www.microfiber.co.th

oo ANTVNANLETY

USun J A Susicluds Sumadiuduuua 3700 R 4 -l O A

I SU WRV-RA/ARV-RA

uni - A

gliuas uasuwusan

R410A

€c0 Friengy,

- . 0 IGuISorula wisuussngawaau
Ii"lUSﬂ'lEﬂﬂﬂlllﬂJ DR IlH:HHH'I}EIUUH'WF?quHI;ILﬂLH:WHULl L dovansmaowisu R410A Gudnstedanondau

ssuUssndawdon tassuurinawiBuisomss:medrliingRaanssuiy
Tal: 02-1832831-4 | E-mall : infe@utile.coth | www.utile.codh

69 rilJ 3 N.MAVIND CLSISINO: O.UTOWE D.AUNSUSIMS 10540
http://www.uni-aire.com E-mail:localsale @ uni-aire.com, marketing @ uni-aire.com

vituloe wo €.

HVAC

System Design

5ua;sf'i 21 flugneu 2559 : 568 onIAD
WsHauiud AadaR / envisdadus 1anHnua

JNENS : 81NISEELILE

mmilnan‘fuaunsﬁ Www.eec-academy.com

. +662 995-4545

“SERVICING TO A GREEN WORLD”

ABSORPTION CHILLER | ELECTRICAL CHILLER CLEAN ENERGY
Specialist Specialist Specialist

- High Temperator > 85C
- High coP

-
8

uitiv 1w 1ad Anunadigad(Ussina'lng) s1da

Authorized Distributor Sales & Service FS COM PRESSOR{THAIMND) CO.,LTD. (Fu Sheng Thailand Branch)
Tel. 02-312-4531 M.092-263-6680 , 087-082-3766

THAILAND e VIETNAM e LAOS ©¢ MYANMAR e CAMBODIA R T L T
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KRUGER

AWidelproductirange]
-ﬁmﬁm’
lndus!rllean

Goldmarktechl=

The Sustoionable Energy Efficlency
Renewable Energy

Building Technology Company of Choice

PRE-INSULRATED

- UstHEawaoou
* ADNUMOS .
- Us1rnmisinareiaun Tus:uuauourune

iBmall * infol@gekkoindustires.net | www.gekkoindustries.net

Tel : (662)874-1211, Fax: (BE2)E74-1212

., DUCT EXCEL gl
ﬁ @ﬂmaum.:mj

‘ yovlne

e

MITR ENGINEERING CONSULTING SERVICES
= Design of M&E engineering system
= Construction Management of the M&E engineering system
= Energy conservation, Training and Energy management

MITR Technical Consultant Co., Ltd.

Tel : +66-2679-9079-84 Fax : +66-2679-9085 ; WWW.mitr.com

For Good Health

ForYour Protection

Ventilation Engineering Company Limited

Tel: 02-530-9040-2 | E-mall: enquiry. vencoBensys.coth | www.venco.coth

WE,E SAHAPIE ENGINEERING CO., LTD.
rovs Yy
PACO L% % &5
PUMPS CLA-VAL

AUTOMATIC CONTROL VALVES

SMART CENTRIFUGAL PUMPS
1 e @ FIowCoOr i
International [SEESS

HIGH EFFICIENCY COOLING TOWER PRESSURE INDEPENDENT CONTROL
VALVE

664/5 ISP Riverside, Rama 3 Rd., Bangpongpang, Yannawa,
Bangkok 10120 Thailand
TEL. (662) 294-2181-5 FAX. (662) 294-2186

Email : sahapie@sahapie.com http://www.sahapie.com
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29/9 Moo.7 Soi. 78 yak 9 Rd, Bangjak Phrapradang Samutprakan 10130 (Head Office)

Tel. 0-2453-9004, 0-2463-9341 Fax : 0-2818-1328 Youtube ; Eurofiex Flexible Dd.ic't,‘l.ina 1D, 989PALMY
3 - — &

e #9 Bumed dwmaw 'a'lnﬁ
a4 pwrilafudelnevnanes fu 19 owufemiicen W R W J‘II‘J'LN AFHAWT 10310

Twafimel. 0-2513-5928 Insans, 0-2513-5982 m

Jardine Engineering Company Limited

JEC Solutions

-Services
-Sourcing
- Contracting

Key Sectors

*Buildings
*Transportation & Logistics
+ Environmental Infrastructure

Jardine Engineering Company Limited

22nd F., Times Square Bullding. 264 Sulchumyit Road,
Kiongloey. Bangkok 10110

Tok (66) 2256 0279 Fax, (44) 2254 0218 Wobsite: www.jec.com
5& & mamaer of the jardine Matheson Group

Ceniral Air 2

1Bunsanos Us:hgnlu...T3uud
nverter

InSooUSUOMA S:UUBUIDOSICOS

Auto Restart  24h Timer  LED Dimmer

Tel. (66) 0 2526 1985-90 Fax : (66) 0 2526 1277 www.centralair.co.th

2aNUUY,

Pre Insulated Pipe” inzulLLa ” |

ERONTERRUNNE RYNRRERRIGE RATION,
F?']' Jﬁ'l‘ :J? 14.? %'14. = J'U"H‘?D’J ?NLE‘!‘N ﬂ
nzul l @ 4 &

Our following profe
services with total
satisfaction

Hospital

Food
Pharmaceutical
Laboratory
Humidity Control

I NATURAL GREEN
INNOVATION

Natural Green Innovation Co., Ltd.
No. 5, 7 Soi Sukhumvit 60, Sukhumvit Rd, Bangjak, Phrakhanaong, Bangkok 10260 Thailand
Tel, 0-2741-4929 Fax. 0-2741-4930

| Consult - Design - Turnkey l

S=SMAC ASIA CO.,LTD

AT VORIV LOW BREE

HVLS FAN

Centrifugal Pump
ZE HASC®N o)
L EuroVent MHASCEN  ucsces
Greras AbD Schneider

Www.esmacasia.com

E-mail : support@esmacasia.com Tel : +662-107-1099 +662-107-1089

BANGKOK REFRIGERATION CO.,LTD.
17 SOIPATTANAVEJ 8 , SUKHUMVIT 71 RD.,
NORTH PRAKANONG , WATTANA , BKK.10110
... TEL:02-392-7968-9, 392-2606 , 711-7083-4
FAX : 02-381-8359, 711-7180

E - mail : coolingman] 1@gmail.com

CROSSFLOW TYPE COUNTERFLOW TYPE ENCLOSED TYPE
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r\ . R Excel in c.'gan air solutions mc ON
idea

Powqr Matic ) ) LOWCON COMPANY LIMITED

,‘www.fl_mlucan.co.m
VRF System Exclusive Distributor. 5 ! i
T r T,
E m"

z?ié
SN Difusers
Air Handling Grilles
Electrostatic  Fan Filter Unit UY lamp Filter Unit (AHLI) VAV Box

TRION.  giEnvinco Uliravation ALI(D

b pnileatia spea FILTERS * iimirry

sales@flowcon.co.th Tel. 0 2530 2363 7

The true leader of 4

mMmuLTI V. i

ul YORK

BY JOHNSON CONTROLS
Tel : 0-2794-0101 Fax : 0-2717-1327-8

HIPOR"™ in Compressor
ACTIVE Refrigerant Control
VARIABLE Heat Exchanger
SMART Oil Return

www.yorkthai.com

LG - facebook.com/YORKThailand

Life's Good

auouIiieons1EN Ehrisuawnuna s ufurw 103
Uszneiawdugiu Snunduiondou

- s . I - o
SCG Contact Center : 0 2586 2222 UIHYN dUAITNOULABIANGT DA
Email: contact@scg.co.th, www.trachang.co.th @(15‘]510 Tel: 0-27119060-5 www.sinsiamintercooling.com
SINSIAM Email: sales@sinsiamintercooling.com

T e EEEE——
CROMSERIOUR=NIGISTIUVOD Gooling Tower

Liang Chi laSums3usesinassmuann Cooling Tower Institute (CTI)

R s:uumul D1F1S
BUIIDING(S rSTE!\-lTumN-\GEMENT

FRIMAINTENANCE

uSHISIasgniulvpling

nipilisaaasuuls:almsa

InsUSswakorsny[Spulflassbmswonmis)
d ; 2 USUNLRABAT ANTIMNITH (UszndAlng) 3 Call us today !
LAON 12, 14 TOEWNY B2 AAGHIN 77 @IWNATI NjINHY 10250 36/172-173 oWWHOLADSLIG ttuaqnﬂamaamuuu WAMANSETA NFNW1 10520 (@ninanulnaj) Tel: 02-171-7988 (24 Lines)

Twi. 0-2721-0000 E-mail ; sales@suvisgroup.com Tel. 02-171-7976-91 Fax. 02-171-7971-5 Email: cooling@liangchi.co.th www.liangchi.co.th
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- WJ-B Series
“{ECHNOLOG Y CO . (9una 9,300-24,500 Tfg/5Tup)
Py 4 )b
H ' 'L\e' -
an &% SK-A Series
Twﬂj Lﬁﬂi“ﬁ' - (sua 13,000-40,800 TRg/5oTuD)
59/42 wyj 5 2ia umﬁuns 40 auuufiung

wvAaadfu wadefu agotmwy 10240
ns. 02-375-0112-3 uWnel. 02-375-0114
E-mail : hiflot@truemail.co.th

R T S U

Tel:0-2517-1000 Fax:0-2517-5730 www.amena-air.com/thai

MITSUBISHI

ELECTRIC PESECCO 3=

We Construct Your Bright Future nom\-:nol:tn ko

AIR - CONDITIONING
& VENTILATING SYSTEMS

_— e

uSen OAB0B 81aAnSA Augvdmu 91n
Tel. 0-2763-7000

TRUWATER 1 s Danfold

Cooling Towers

VZH, 2nd generation inverter scroll

Design an HVAC
system like no other

TRUKOOLING CO., LTD.

464/55 Panya-Indra Rd., Samwatawantok, A £i Da"*“fsnh"‘”"‘"d:' Co, Ltd.
5 . Tel.: +66 2308 6730
Klongsamwa, Bangkok 10510 Tel: 02-509-1147 Fax: 02-509-1146 b . .

www.danfoss.com/asean

@ = 0 ro [ kY ”
gurdawugunsninadwigunauidinsuoves

Leader in Intergrating Refrigeration & Electrical Equipment

ROTARY & SCROLL COMPRESSOR
FOR AIR-CONDITIONING, HEATING and
REFRIGERATION APPLICATIONS

SANGCHAI © GROUP

www.sangchaigroup.com

AVAILABLE FOR R-410A,
R-32, R-407C, R-404A, R-290, Equipment
R-134A and R-22

Refrigeration
Equipment

3N SIAM COMPRESSOR
% INDUSTRY CO., LTD.

Electrical
Control

WWW.SiamCompressor.com

Solution daunwdayaliiviavlan uaVGsan§UY Ins: 02628 2600

Service ® a
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- % Magnetlc Levitation Compressor
By MAXLINER . : 1 01' ﬁ_ec -~

The Perfect Insulation for — S TIIgERCE R eCy

: 2 ¥ L gl . Inverter Control
Refrigeration , Air ConditiGhing . Starting Current 24.
Heating and Plumbing + Energy Saving 20%
Application.

CIT Engineering Company Limited
9573 Suvvimhavecmg: B, Minburi . Bangholk 10510 Thailand
m Tel:(66)02-0.14-6696, (66)00-014-6626  Fax - (66)02-023-6699 http:/www.cit-thai.con|

And wide range of produets
developed to respond
your requirement.

exinsulation.com

EURDKLIMAT

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

50" Anniversary

QUALITY WITH SERVICE

Close Coupled Cooling

= Closest to Heat Source to Save Energy

= Interllingent Control

= Modular Design

= Without Additional Raised Floor & Ducted

= Without Humidifier & Heater

= Flexible Installation

= DX & CW Avaliable

= High Density, 4-80 kW Server

= Special Design Based on Requirement

E%PAE

Amr?n’/ su1ANIAINssuUSuaIntARislssndlng
/- NS Uk / Air Conditioning Engineering Association of Thailand

SNI0NY VDIDUNS:AMUSENY, ®I0, SAUEI0TN [ONSUISUU

o o &
SUW Sponder Package VS 2559 1 LTWVIUWIUSINNIS U

66 $19 EIUSISUUSUUINNSVOULITOS IOV NG OIOU =

MU SNIANSINISO VS RISVIBUD: VAN INSSNG 060U

swovlvilwls: TusEsS 10T 0T A1 eV DOA..
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*The ASTM e119is a stringent standard for testing the building members/materials under
fire exposure conditions. Performance is defined as the period of resistance (minutes) to
the standard fire exposure elapsing before the first critical point in behaviour is observed.
This standard is identical or very similar to the following standard test methods: UL263,

NFPA 251, UBC 7-1, ANSI A2.1,ULC S101

For more detail please contact our representative. Gekko Industries Co. Ltd 50 Puthabucha Road, Bangmod, Jomthong,

Bangkok 10150 Thailand. email :info@gekkoindustries.net www.gekkoindustries.net tel : (662) 874 -1211, Fax :(662) 874 -1212



®

EROFLEX

Closed cell (EPDM) insulation for HVAC&R
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