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Scientists and engineers without borders (SEWB) was established on 2009 as the NGO having specialist groups to support
the underprivileged in developing countries living in the isolated area and having water and sanitation problems. After the
SDGs were suggested by the UN on 2016, activities are globally conducted by the nation, NGO and etc. to improve health
and education of the underprivileged in developing
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ment in the developing countries by providing appropriate technology. In Korea, SEWB have been held international con-
ference on appropriate technology (ICAT), lectures, and competitions for specialists and students. In developing countries
including Cambodia and other 5 countries, SEWB have been provided water packages funded by iCOOP KOREA and
volunteer opportunities. Since 2019, ‘SEWB sustainable village development project’ have been conducted in Bot Veng
village, Cambodia to improve infrastructures on water, electricity, transportation, and agriculture by using desalination sys-
tem, Solar Cow system, strengthened wooden bridge, and poultry farm, respectively. The developed solution for devel-
oping countries from SEWB could contribute to eliminate the water shortage and poverty.

KEYWORDS: Appropriate technology, Cambodia, SEWB, ICAT, Water package

ME
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SEWB2] A9 &5(2012-2019) A 2E 3E 317 5o
SEWB ¥ X 114(SEWB, 2014, SEWB, 2015, SEWB,
2017, SEWB, 2018, SEWB, 2019)2} SEWB & #| o] %] (http:/
/sewb.org) W At a7l F /37 o] A of WA H A& 9
A 71" W& vl o s &35

1.1 =48 2ok

1.1.1 SEWB AA7|& £x8 A

SEWBOA] At 3 B89 4714 SR Ao 7
A3k AR W Jle ARE A% 38 FAY AA, 4
$=A 8] #)}7] X (Simple water package (Sim. WP)) £} €] o]
HA] 719 A4 2] 7)7] X](Solar water package (Sol. WP),
a4 TF-E A2=E(Community development water
system (CDWS))o.2 53} A 2|5ttt

L12 W= ) SEWB 414 2384 24 X9 24
A

PN AFH 359 $H FH F A% TIE 25
oiste] A= @ F A9 HF(0-50, 51-100, 101-250,
251-500, 501-1000,1001-1500 H) H=Z 2012-2019A7}A] 4

A A=REE o}, vlekut, Wejg, Fhhe gaos 4
He) g0 @ g NS BTt HET 8 2R
2 X A ATt AgE Sx e Ax) X ok
F4 A7t A8 A=we ekt

113 gutlol 9 8 A% FFE X X9 A
RN

& o) A2E vigOR SEWB SH el FH ) 4 o
57 714 e gudol] Yate] guriel A9 4G @
9)) X 48 Helsteleh. SH e A7 A E 7o B
Yokt A9, A AL o] 24AF F7} s
ALk, JE Y AAE Brbs & Aol A= B A A
sJstet.

12 5% % 2 Hof
4 wSof Higt A g+ SEWBQ] A EA f &
&9 B4S BT TES] Bee B AL MoE
AgstAnt. ghe EF2 A|(Project), E(Publication),
29 9 o]HlE(Meetings and events)Z 53}t
SEWBY] A4 & (B2HE B A 7]& A™JAE(We) 4
AR AR, 24HE B4 A SR TR,
SEWBOA S43t A4 F 1702 Arlsle] 2do 2
FEsgc. 924 Aute 2 0 oMER 2R

o
>
o

Table 1. Detailed information of the developed water systems in SEWB

Title Speciation

Pre-filter,
activated carbon filter,

Simple water ultrafiltration (UF) module

package
(Sim. WP) (> 60 L/hr),
reverse osmosis (RO)
module (> 15 L/hr)
Solar water Simple water package,
package Photovoltaic panel,
(Sol. WP) Battery x 2
) 1) Groundwater (direct
Community use)
development 5 . b .
water system 2) Rainwater harvesting,
(CDWS) sand filter

3) River water, sand filter,
sediment filter

Picture Etc.

-Weight: 5kg

- Rated input voltage:
110V/220V

-Weight: 12 kg

- Daily maximum
operational time using
solar energy

: up to 4~6 hr/day

- Capacity for domestic
water (not for drinking
water source)
:5,000~10,000 L

wi |
(Phnom Penh,
Cambodia, 2017)
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1. SEWB 2/2H A} Ha| (2012-2019)
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Figure 1. The number of the installed water systems in developing
countries during 2012-2019 (a: according to their installed year and
b: according to the people served)
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Table 2. Detailed information of the installed water systems in developing countries

2012 2013 2014 2015 2017 2018 2019 Total
Simple water package (Sim. WP) 2 1 4 30 19 75 80 211
Solar water package (Sol. WP) 4 - 5 5 - - - 14
Community development 2 1 3 - 3 unknown unknown 9

water system (CDWS)

234

7ol e 17} 7Hgel 17 B H97) Wl Figure 2
o LrekthA) ghakeh.

B Cambodia BEMyanmar OPhilippines

Figure 2. The number of people served in developing countries
during 2012-2019
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% 917 Aug
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122 ZrEgol = ¥ FA AL Al AT

Figure 3¢ YEl} Ql%0], SEWBO A= ZrETo} =&
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53 49 A 58 AR BAE R A8 s
=Q ZEd A0 7t B Aa A 2671)e] A-8E
on, tt2 o2 A|¢) Y(Siem Reap) ol 210, ZF AZ
(Kampong Speu)¢} #H& 3(Kampong Cham) F=of 22t 11
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2. SEWB &= 2 I AlH

ol2) Table 30| SEWBOIA 435l o1& 9 @& A}
de Aste] Uitk SEWBS BEASL 2010-
20208717 % 2971 9] Bt BET} & 5779 BE TE

I:I 1 cm/10 ea

No. of the installed water

systems
_ -1 1 ¢cm/1000 people
g People served
Mondolkiri
=]
Prey Veng

Figure 3. Spatial distributions of the applied water systems in Cambodia
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Table 3. Summary of R&D activities and educations in SEWB
(2010-2020)

No.

Academic works 29

- Project 2

- Publication 3

- Meetings and events 24

International conference on 1
appropriate technology

Other conferences 3

Workshops and seminars 10

No.

Educations 57

- Lectures 40

- Volunteer works 11

- Competitions 6

& A 7] 4=+ A| &+ 3] (International conference on appropriate
technology, ICAT)E w1 13 =% % F5FHCE 73
kL glow, thpo) Alujut 9 348 85k Qi o]

Tt AAQ7]e ok ME7tE0°] 2o SEWBS &
BoFE 7|&Y =, 1§ 5Y EokollA oA, w54k,
F9Y, FAAE, B d SAgY Eof2 &4
gich. w3k, Mgl Bl wA R ARG Wk,
SEWB?] &52 278t o]& nfo= &-§star Sl

SEWBSI A : 24 714 183 943) Z vjdl 343 &
7= ZYE et ok 2010-20209 = 7HA] =
3 Sy A 243], tishAg i 133], gkl oAy 23], W
AE7F 4 139 7o)zt 3= Qi) §3], ofAfote | A
AR <L 7HsA A A LA (AIEES, Asian Institute for Energy,
Environment and Sustainability) 742](93]), tjst& 9t
2 %74 Challenge (33]) ¥ 2A47|a FJHA H3&0
3t A2 T2 FHE ot IS deR
sh= ZroEol AFHUH. olAL AA7Ie HH Y
T2 giite] sl B 2F3 OIS Yrleth

ol

> 2 ol mju

oF Zo] = & AEZ7FeI3l7] wEeltt.
ESH SEWBS] 2|¢o 2 67 Z7HFEE T o}, vl b},
29, W EH, g, 7hubel 11He] H7g7]< o< gAr:

offf e
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Az graote] L SEeh ASEIY ol B
2431 7194 A71E BT 5 9 A% 71&0) A9
2o el B B 28] SAshart.

SEWB: 2010-20208 = 7} =) ojjst 9 sl
oz 298 00%S 913 Fe] AA AR 2 W
FEFWOR AHst] IT 4% 7|47 914, 0, 59 2
oFe] 2L W ool tio] A AL B3 SAAE U of
otjoj @] Ag sHe AHIS AWstT gck

3. SEWB JHE= SIX| S8t 224 KIS AlY: 24 0k AR

2019-2020¢ =0l SEWB2] 3 5} ‘7R tjo} 1Y u}
2 Zuol o) A AN 45 FUE AT A7 ot
2 2Y AYY YBoR 2 A /1B R wAs B
FRTo} AsEa F ozte] gt 2y vkl 277
& vhg 24 AYS YT SEWB ¢ Fe )@ 2
SIS A Lel} gl 2 vhee] Botd B
AdE] S8l 1) 2% 34, 2) " B R FF AL A
%.3) A% A4S 93 Gaoh A AR, 4) FAY 13

AdE Y3 T (Table 4).

3.1 WZF WX ALY

SEWBOlA F23a1 Ql= ‘FEYol 1y kg F119
#9 4 MY 25 FHE AT AR v 24 A
o] H3PE7] o] - 2018@=7kA] BHl uhS 3} AJsHE
39 F5 d4dste 57t Aed Hi FAD A=
A T30 AAHHL 2 FUEL dES Ha F
= 7t=A2 oo et 20199 =0 W WA AFYS
8l 71&9 3 st5ol 1t Rt FuE 1t o4e
T 52 A Fu= WA 1t o] e A= T
o] 7Hsali A o] W&ol Fi YPRof Fo] &A= I
o] WA Hich o5 NAstA} 20208 = Eu A
= gl Ade 23 I §E8 A E AYS T35
ok E3, 3 g2 EY O o] g3 AIsty] Y3l =olAT
AAleS % A= AA5AH-
32 T i 3l I35 Al Ax|

v nhZof 9x|gt &4 st (Bot Veng friend primary
school) & 25 3t1e} F3tu 7} gro] QlaL oF 150917 2 8
A o]-&3t= Aot 2018k FA] o] X2 7] Al o]
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Table 4. Detailed information of the solutions for Bot Veng village, Cambodia

Before | After 2019-2020
Bridge Construction of the new wooden bridge (2019)
Replacement Liveload> 1t

Modification of the new wooden bridge as concrete surface

- Installation of welcome board for truck height restriction
- Prevention of road damage (soil loss) at the entrance zone of
the bridge by placing gravels and rocks

(2020)

Installation of system for
electricity generation and supply

Installation of 'Solar Cow (3 kW)' system in school including
milk batteries working as lantern and charger for students

Installation of additional power system up to 13 kW in school

(2019)

(2020)

Installation of desalination system
for drinking water

Installation of reverse osmosis-based water purifier (2019)
-Water production: 1.5~2 m3/day

Installation of additional water purifier (2020)
- Water production: 3.5 L/min (approximately 5 m?/day)

- Water storage: 5 m?

Installation of poultry farm for
chicken

Installation of chicken fence, watering pipeline, fruit trees,

and poultry farm (2020)

gl gorat we Ao|giTh

SEWB®} ()23, 257148 A SHIEL 20194
P WIE o] 83ke] 3 kW] ML AT 5 Qe &
2} 719 (Solar Cow)’ Al28& WA A% $]o] A5t

&e} 719 NAWE ol§dtel, ¢l AIZH Bt U )
Heol M718 U5 i A S| Poz Azt
72 A Foig 9z W AEdos 8% 4 Yk
20200 & 13 kW] 718 A4 9 FFE 4 Y A

A= 33k

3.3 Al% MIAS 9IBH EIAEH A A

0189 = G4 29 k2o 7hg pRpUe 29 FET
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A] 1
of A2} sk U d= FEA B 54 20 AR
o 2

S ot W 22 AW 442 83 gk 29 o
WU $2ES BAT A9, grole 14719 £A7A
32 (pH, turbidity, TDS, F, CI;, NO5*, SO,*, NH,", As, Mn,
Fe, total hardness, Coliform bacteria, E. coli) % o}&}] Table
59] 1 HEE 6H7FR] 9 67 FE(Cl (<250 mg/L): 1,300
mg/L, TDS (<800 mg/L): 2,500 mg/L, Fe (< 0.3 mg/L): 0.7
mg/L, total hardness (<300 mg/L): 720 mg/L, turbidity (<5
NTU): 6.5 NTU, Coliform Bacteria (0 cfu/100 ml): 400 cfu/

100 mLye] B B 44 7122 29sidct.
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Table 5. Water quality of feed water for RO system in Bot Veng,
Cambodia

Standard of

No. Parameter drinking water Unit Testing result
1 Ccr <250 mg/L 1.300
2 Fe <0.3 mg/L 0.7
3 Turbidity <5 NTU 6.5
4 TDS < 800 mg/L 2,500
5 Total hardness <300 mg/L 720
6 Coliform bacteria 0 cfu/100mL 400
7 pH 6.5-8.5 6.8
8 F <15 mg/L 0.4
9 NO,* <50 mg/L 0.4
10 so,’ <250 mg/L 0.45
11 NH, <1.5 mg/L 0.05
12 As <50 ng/L 0
13 Mn <0.1 mg/L 0.01
14 E. coli 0 cfu/100mL 0

oo we}, 20199 SEWBE} (F)EB=2 9 A 7|&-FA
B AAES A5E 59U U ol 8EH] oF 152 m
daye] Mg AT 5 Y QAT BA S A A
A FHE A 2|3HETH2019.07.27-2019.08.03). 2020 o=
glo| = o3t (Life University)?] AR} @ o] A F A w A}
o 2oz A Sy &7 £ 3.5 L/min (& 5 m*/day)
of 458 AT 5 Yk ANE ARG, FE B
7|9ke] Ao MdH] AR o]F, BE FEA HEe B V|E
= &S S22 WA ESITH(Table 6).

Table 6. Water quality of treated water for RO system in Bot Veng,
Cambodia

Standard of

No. Parameter . Unit Testing result
drinking water i
1 (el <250 mg/L 55
2 Fe <03 mg/L 0.02
3 Turbidity <5 NTU 0.5
4 TDS < 800 mg/L 100
5 Total hardness <300 mg/L 30
6 Coliform bacteria 0 cfu/100mL 0
7 pH 6.5-8.5 6.2
8 F <15 mg/L 0.1
9 NO,* <50 mg/L 1.4
10 S0,’ <250 mg/L 0.65
11 NH,~ <15 mg/L 0.01
12 As <50 ng/L 0
13 Mn <0.1 mg/L 0.02
14 E. coli 0 cfu/100mL 0

3.4 27| (Bot Veng Dream Farm) 725 Al

2y uhg FUSL A7\ SE FFo] ATk £
dobdt 277 DY B0 Astod, 2119 60%E <
A ofRE Auisti, 20%E WA 74ke] ojY&E-E Bt

Qom, i) 20%E SAHE Aol 8% 77 £50] 52
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¥ olshglet.
20209 % SEWBS] X902 o 4d HwAt & eho] o
sha AR, 2 ohe FUPA st Gstel, 2 s
of 51 W) A 5A2 SRtk A $A 47 o]
F obg FUEo] 3A &Y U Sehe] AX) YL 43
stelth. Ea 59 §4 FFS A% FLY BAR 53
& olF, & 100002 5 7FsT FAY NS P53

At

3.5 7|El AFEt

COVID-192 ¢l3}o] & x| HlEo] o] e 2020 2] 4
%, SEWBS] &% &5 2 ol=o] AFEH U AR,
=W W27 =aS o, FA Aduah, A dist
Az 2 uhE FU gAY =02 2020400 = AF
H @A Ade #AE A

ob&2], 20189 %= FA| B nhg FUESS AEH A=
gt S0 Qs SEZoIU ¥ S AU o]Fe] A
Aol ol & F4staR} SEWBE (AHEAR 2=
H Fste] 20199 = AT " AE A3 oA, &
of =, U M=, o= &9, NI A=, A A, A
AL 59 BAZES st @A FUES A B

Tl 7143tz st
z=

SEWBE ZEToLE FHOR 3 FH FHoA o} A Y
=7k U BA] B AE & Pl 71995k

FHEE ALer =g Adste A, o2 A9
Aed 7les Edste Aok & A9l 5% EFAe
AEshe 45 25 2u)rt Joka deEn. SEWBE 11
de] e vg e R gt FH 9 Mew XY ZEE
geg SR 4 UM

A +FEUE PAs BETd o= B A GofM=
A 71ed Ea 3 @A FU Y Il 7 AL
2 7|Hd

SEWB7} =335 d 228 & A47e A-AAH A
(715, 2013~2019)0 &2 A”AEAIY O] dEAAS
i itk 571 ODA djito] & F7Hd J o= &5
< @A A-NAM BA 7S Baste] R A8 ¥
of digt axrt 2 AA™E Aol Hie AF2e] 28
g Aoz woEh

O 2 SEWB &50| A&He B¢, 2%
=3 A= AR dzE ARE o YL

HoZL I
A

= =2 T
A & 2z 27 2 /6% Aes weEd.

AL A
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