Milestone Meeting
R&D of winterized Shelter Solution for Mongolia

+ BritishRedCross London, April 25th
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Dates:

= collaboration agreement signed December 2013

= Field-visit 6 =12 February 2014

= Regular follow up skype-conferences with MRCS and BRC

Main objectives of the project confirmed during field visit:

= support MRCS in disaster preparedness (scenario strong earthquake in UB)

= contribute to the global shelter sector with the development of a winter-solution.
= Through Mongolia project showcase an innovation that has global potential.

= Pursue collaborate with NEMA, critical for testing
= Try to build collaborations with Universities both in UB and UK
= Collective shelter as potential option worth exploring

% Points noted from Field-visit :

Pictures
'y
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World map of Képpen-Geiger climate classification

Reg|ona| World map of Koppen-Geiger climate classification

y Classification Dwc

= subarctic climate exposure

DATA SOURCE - GHON 2 0 station data
femperatue (N = 4,844) and

= winter is extremely cold and long
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e e e e o B o B e B | e e While summer is short and cool
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MIN LENGTH 231

Contact  Murray C. Peel (mpeei@unimelb edu au) for futher informatien RESOLUTION : 0.1 degr

Heating period

Jun  Jul Aug Heating period = 9 months
| Average temperatyre |

Average temperature
-24.4 -19.6 -7.6 +2.7 +10.4 +17.5 +20.1 +17.3 +10.1 -0.4 -13.1 -22.8

Hottest week m_ Always including Jul. 19t
Coldest week Week 03 Always including Jan. 18th A m

Hottest day peak L uy2e +35,2 °C
72,7 °C

Coldest day peak January 15t -37,5°C ’

Psychrometric Chart

Weekly Summary

Average Temperature (°C)

South / South-West

Beaufort scale = 1 = light air
= Smoke drift indicates wind direction. Leaves and wind vanes are stationary.
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Mongolia

Climate Data
Cold

Afghanistan

China

Iran

Tajlklstan

Lebanon
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Kazakhstan Turkmenistan

Pakistan Syria

Uzbekistan
TurIey

Compl. Tech.
Techn. Compl.

Prot.&Isol. / Prot.&Insul.

Compl. Tech

Techn. Compl.

Prot.&lsol. / Prot.&lInsul.
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Mongolia

lat N 36,2 37,9
long E 37,2 40,2
Alt (m) 620 677

=
X~
[
o
S
©
=
(a)
Jan 5,8 1,2
Feb 7,7 3,9
Mar 12 9,1
Apr 16,4 13,6
May 22 18,9
Jun 27,3 26,5
Jul 29,9 31,1
Aug 29,4 30,4
Sept 25,7 24,6
Oct 20,5 18
Nov 12,4 9,1
Dec 7,2 3,5

33,8
35,9
927

7,1
11,3
15,5
20,1
24,6

27
26,2

23
18,5
11,1

6,9

China

36,3
59,6
990

1,6

54
10,6
16
21,4
26
28
26,8
21,9
16,1
9,2
4,1

38,6

103,1
1367

7,9
2,7
4,4
11,9
18,2
22,4
24
22,2
16,5
9,6

-6,1

34
71,5
360

Peshawar

10,2
13,5
18,9
24,3
29,5
31,3
30,1
29
27,1
22,5
16
11,7

Iran

47,9
106,8
1264

Ulaanbaatar

-24,5
-19,3
-7,8
2,9
10,3
17,9
20
17,3
10,2
-0,6
-13,4
-22,8

35

-25
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Lebanon

Pakistan

Aleppo

Diyarbakir
e KSQTQ
e Mashhad
e MlinQin
e Peshawar

Ulaanbatar

= == Heating
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Geo shelter

510m
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http://www.nationaltenthouse.com/product_details.php?tentid=19
http://www.nationaltenthouse.com/product_details.php?tentid=20
http://www.cntc.net/pshow.php?proid=49
http://www.unilander.com/sub/product_view.asp?ifok=m&classid=22&kindname=Relief Tent
http://www.unilander.com/sub/product_view.asp?ifok=m&classid=28&kindname=Relief Tent
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400.00cm.

International Federation
& of Hed Cross and Red Crascent Soclaties My tams hat

183 80em 183.80cm }
’ N
— — Volume 1 Family tant
Code Description . pri Ship. weight Ship. vol.
1ago0an  |+—130.00m—f 380.006m e—13000em—]  1e000em 4o00.00m
; s
4u.|ua.., HSHETENTF16C TENT, FAMILY, 16 m2 double fly with ground 55kg 0,28175m
' ' sheet
. 5 -
[~ LENGTH « WIDTH QUTER TENT

e "=+ 310 CHF = 354 USD

1] comeaL et ot
3

108.00en. i DOOR HEIGHT
18800 SIDE WALL HEIGHT D ‘
TOTAL AREA / INNER SURFACE AREA /
OUTER | LENGTH 2 WIDTE INNER TENT 513 |
CENTRAL EEIGST INNER TENT |

Roof, polyester and cotton blended fibers yarns, 350 g/m2 + 15%) IRNER SIE WAL HEIGHT |
Wall, polyester and cotton blended fibers yarns, 200 g/m2 + 10%) RGNS St s e
Mud flap, HDPE laminated both sides with polyethylene, 180 g/m2 + 5%) : '

1 gm pmn e ropae’ i co

IN N ER ::lj:.::;-lat.di—". By
Room, polyester and cotton blended fibers yarns =

T welig wh s vty bk
i o o el

Floor, HDPE laminated both sides with polyethyl

i e aretign

Winterisation kit, for the Family Tent
Code Description Ship. weight Ship. vol.
KRELSHEKTW01 WINTERISATION KIT, for the Family Tent 30kg System.Byte[l

Winter kit

On request

CONTENT 1 KEAT RBETAN SEBT i |
A x (MENT FLO0R PROTECT DN SONRSS hoot sttt 25 £ S e _
S NERATNEFIO0N 952789 ox mat @ (W 54 lakoutv'md fabvic aod modion Barme!fapcs Sbakat)
1 2 INNET L7 for faaly At FRCPAI U _
. 1 x INEX ETDON for bty fowr & O/ B4
 FLOOR-PROTECTION;-heatresistant, for-tent-heater,-0.5xIm———— 11§D L g s |
~ SLEEVE, heat resistant, for tent heater fume pipe, 0.7x0.35m [ PG v Wi 3 ke W it Sy
|+ PACKED QTY PER PACKING UNIT The

DIMENSIONS WEIGHT VOLUME OF PACKING UNIT &5 4 x38cx 254 kg 81Ma*
PACKED QTY PER PALLET /
DIMENSIONS WEIGHT VOLUME OF PALLET

[ LINER, winterization for the standard Family Tent,

PACKED QI PER 20FT DC CTH Dim
PACKED QTY PER 40FT DC CTH e
PACKED OTY PER 40FT HC CTN stm
MARKING [y ——

STOCKS Parmomat stk b Bkdian




Specifications

for the standard e AN
Family Tent t]
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WINTERISATION KIT

1 x LINER (

ALPINTER &

Packing list

G,
3 > =
/’j/% \ \ Nz
A
5x 1x 1= "x 1%
INSULATING uNER PARTITION FLOOR SLEEVE

FLOOR MAT PROTECTION

1 x PARTITION

5 x INSULATING FLOOR MAT
« aluminized
- fleece covered
«09x1.8m

1 x FLOOR PROTECTION
« heat resistant, for tent heater
«+0.5xTm =4x(0.5x0.25m)

A +

1 x SLEEVE

*0.7x0.35m

- heat resistant, for tent heater fume pipe,

BritishRedCross

Sdt Family Tent
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Winter kit — Reference Feb 22th 2013 - I 7777 1N
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Source: http://www.dec.org.uk/blog/syria-crisis-refugees-lebanon-1

Pazs carme | oowmon e e Il

Bekaa Valley
iAlt = 850m

BB 2 88D winter = 4 months
PHRIPPREES TYFHOON ’ 'Jan 'Feb lMar'Apr‘May Jun ‘ Jul 'Aug‘Sep' Ocl'No\" Decl (DeC'Mar)
nunmmw 3 ( :lnde with T below 15 °C
mund Average T=6°C

DONATE BY PayPor >

SYRIA CRISIS APPEAL
Wa're a8l accagang donadore &
facrek i

US Dollars per Gallon

o~00"

Zaadocy

CATEGORIES Feb. 2013 = 3,17 USD / 1 Gallon
sl =0,84 USD/ 1 liter

Heat of combustion

100 USD = 119 lit = th . .
Iters = month cons Kerosene = 9,78 KW/ litr.

119 liters / 30 days = 3,96 liters / day
=3,4 USD / day / shelter

CGET EMAIL ALERTS

3,96 liters / day = 0,165 liters / h
0,165 liter/h * 9,78 Kw / litr.

=1,61 Kwh

Kerosene Heater
8500 BTU
=2,5 Kwh

World Vision decided to focus on
unregistered refugees for the stove
distributions because they are
amongst the most vulnerable and
cannot access formal assistance.
Each stove costs about $100 and
each family requires about $100 per
month in fuel coupons.




Ski polar equipment
Light polar equipment
Heavy polar equipment
Polar down duvet

@ The ambiant air temperature Ta.

clothing

. WHO, part 11 6.3 p. 87

SIS o 0 o
""' @ The average temperature walls Tp.
@ The relative humidity (RH).
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Station : Activities:
depends from 6 parameters:
aying At sleep
At rest
@ The metabolism Sitting At rest
L COEQ. With moderate work
ﬂ- ‘ At rest
“ Standing Light work
Moderated work
0 Active work
Intense work
Heavy work
Cloths Clo factor
Naked body
' The Cloths Sumer clothing

@ The air velocity (air velocities generally do not exceed 0.2 m/s)

> 1!

An ambient temperature of 15-19°C is desirable, but lower temperatures can be tolerated with warm

128
174
197
232
290
406

Source: B Wisner, J Adams (2002), Environmental health in emergencies and disasters - Shelter and Emergency Settlements - Technical aspects,

15 °c| €-®
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What? * Multizones dynamic * Computational fluid dynamics

— Oneroom = one point — One room = millions of points
— Simulate time evolution — Simulate spacial distributions
— Buidling scale — Room scale

_in Fioor3 |

! - = §

1 i Floor 2 | &gn. N

! ﬂ Floor 1 ! EE\:_‘ @ :&T \ N g

i GF | % B e ) )

Why?

Health problems related to indoor conditions

— Too cold or too hot
— Stuffy or too dry
— Poor air quality in crowded badly ventilated spaces

Comfort
— Same parameters as health in a more limited range of values

BritishRedCross

Fuel dependence
— Improving thermal behavior of the tents may reduce the logistic problem of fuel supply

11/39
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400.00cm _“

L . Step 1: data acquisition
|5 g
| = *WJ‘ Step 2: model creation

400.00cm

fe—13000cm—s]  140.00cm  400.00cm

|
220.00cm
|

| b

’ Step 3: model validation

Step 4: analysis

35

30

25

20

15

10

5

. t° inside I t° between tents t° west entrance — t° external

16 h 00 0h o0 8h 00 16 h 00 0h00 8h 00 16 h 00 0h 00
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Calculate the interaction between many physical aspects
‘) Air flow through vent openings

Air flow through the tents_—% .

solar radiation ">

Air flow around the inner tent
through the tents >\ / (LW"7

Air flow through windo

Infiltrations through
air leakages

. “Heat losses
eat losses to the outside

to the ground

Other data requested : Fabric properties

Both from litteracy and lab measurments

Outer tent Outer roof Ground sheet
Composition Cotton: 40%, Cotton: 40%, Coated
polyester: 60% polyester: 60% polyethylene
Weight (g/m?) 239 373 165
Solar trans. (%) 13.38 8.52 0.46
- Solar reflex (%) 62.15 64.48 34.64
BritishRedCross
Air permeability @100Pa (I/(m?s)) 30.1 3.88 <0.1
13/39
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requested and missing information

Parameters

characteristics

Density =p

Conductivity =A
Thermal Resistance

Surface propriety :

Reflection (solar and visible)
Transmission (solar, visible and
IR)

Absorption

Emissivity

Specific Heat = Heat capacity

Air permeability

Measurement tool

Scale

photometry

+C
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Test Description Units

Kg/m3
gr/sqm

W/m.K

% (0,00)
% (0,00)

% (0,00)

Wh/kg.K
J/kg.K

I/m2.s
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Software

* Building models tools:
— Energy + simulation software and Design builder
— combined with Sketchup 3D plugin
— combined with a meteodata sofware generator : Meteonorm

+ ClimoPro and Ecotect

* To be adapted
— Extremely lightweight structure % . \
— Solar transmission through walls & g‘l
— No airtight walls
— Boxin a box shape S

Results: T

’ "#‘?‘:ﬁ“ \\\\‘& %”h@wﬁ -

il e W

BritishRedCross

it

Tempermwre 1498 1545 163 64 168 735 was a0 &7 w26 wr a0 © | | Tepewe

15/39
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d Lux Field tests
mm~ Protocol
HENR

Bertrange test site
N 49° 36" 45”

E 06° 03’ 01”

Alt 288m

: BritishRedCross
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Tent 01 Tent 02

11

Tent 03

Tent 04
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Protocol

Sdt Family Tent Sdt Family Tent

+ winter kit

N ° N .
® 7 Summer Inner 7 Winter Inner

Int T° IntT°

3 x (largeur tente) = 12m

_-_-_"_._.._-_-_.

Distance minimum pour éviter toute interaction

R Sttt

@ Temperature logger

- s OEeS

BritishRedCross
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Protocol

Sdt Family Tent
+ Heater
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Sdt Family Tent
+ winter kit
+ Heater

~ - .
> SummerInner > Winter Inner

IntT®

BritishRedCross

18/39

@ Temperature logger Electric Heater

- Oy

IntT®
3 x [largeur tente)= 12m

AT, SR

Distance minimum pour éviter toute interaction

———m -

® Powermeter H Requested Temp. 15°C

- U=E

+
il o~
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> “Tent 03 Tent 01
TR D o R SV

Tent 04 Tent 02

f‘i:§ :;?‘;.s,_ A ?-:;‘r':- g
4
=

Tent 01 Tent 03

Sdt Family Tent  Sdt Family Tent Sdt Family Tent Sdt Family Tent
NRS + winter kit + winter kit + Heater
Alpinter + Heater Alpinter
Alpinter

: BritishRedCross

19/39
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Comparison between Sdt Family tents (without and with winter kit)

=

Sdt Family Tent

T (°C) sdt tent

(]

[}

‘ '
\ \|. {‘,,IP.' ) —— T (°C) sdt tent + winter kit
J I ----- Ext T (°C)

bV

Sdt Family Tent

+ winter kit
OMN O N O MO MO MO MO MO MO MO NMO MO MO NMOMONMO MO WM OWMmMOoO MO WmOowmo un o
SYM—=ESOYMAOYTMAISITMIOTMAdIOTITNAdOITMAOITMAISYTMmM—AOTmASTm— S
O M N dd S 0N OO M OO NNO SO N 1N OOMmOWOO ST NdmMmooANNN O OMMN A CHA S ON O OMm MM
T 4 A N O OO d =1 N OO A d - NOOO d "1 NOOO A A -1 NOO A A - NOOOA " " N OO
19/03/2014 20/03/2014 21/03/2014 22/03/2014 23/03/2014 24/03/2014 25/03/2014 26/03/2014
Observations

Need of Floor

. a With covert sky (cloudy) and the ground influence the temperature Insulation

inside the tent is lower then the external temperature ::

ii o 0 o
H Only gain of few decimals during the strongest night
with -5°C [ max 1°C

Need of better
insulation

20/39
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Comparison between Sdt Family tents (without and with winter kit) + Heater

Sdt Family Tent
+ heater

IN
A o /\‘, A +

A \
AT V\/\ AT
‘_ A' ! ".\._/\‘
Y

T (°C) sdt tent + heater

! \
R e Ay FrRe——————— \ \7 —— T (°C) sdt tent + heater + winter kit

testing period: from 24t at 15.30 to 25t at 15.30

¥ ! N - = —ExtT(°C
\‘ _____ /- ---------- l X ( )
\ /a
N~ Z N\ /7
- >
~ A - 4

] fe)
]
2U8YRN8LRYUSYRYSLYlUSLRU8Y28198LRY8Y8L8YS .

MUYl S8ed883888583g8208dninugnEsg Sdt Family Tent
24/03/2014 25/03/2014 + winter kit
+ heater
Observations
: . . : No big
.. The wm.ter kit is not providing a huge difference performance
0 o ° i i .
""' Only gain of almost 5,3°C between 2 configurations registered
. o .
r— \é\;ligoaczi:gdheef;zrt:ni impossible to guarantee a temperature Need of better
Sdt tent + 1,9°C insulation

Lower inside temperature recorded [ \yintar kit + 7.2°C

21/39
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Stratification Sdt Family Tent
+ winter kit
+ heater

+

il

T(°C)0,25m
T(°C) 0,5m
T(°C) Im
T(°C) 2m
----- Ext T (°C)

O O O O O O O O O O O O O OO0 OO0 0O OO0 OO0 OO0 OO OO OO OO O o
R BT BT B T T T T e T O T T T T R T B O B B B R B
N < N O ™N 0 OO O = AN N O T AN D S 1D OO0 OO A AN M < 1N OIN 0 O
= A A A A AN AN NN O OO0 0000000 dA ™ A A A A A A A A
24/03/2014 25/03/2014 dof Fl
. Need of Floor
Observations _
Insulation
. . . . +
H Convection: higher temperature at the highest measurement point \;olur.ne .
""' lower temperature at the lowest measurement point reduction:
] where people are laying and sleeping Need of more
efficient insulation
material

22/39



+ ( International Federation
of Red Cross and Red Crescent Societies

D10 - Shelter Research Unit

an initiative of the Benelux Red Cross Societies

Comparison between Sdt Family tents (without and with winter kit) + Heater

Temp requested

Sdt Family Tent

Sdt Family Tent + winter kit
+ heater + heater
il o/

(%)
00
G
o
©
Q
-4

Watt peak:
1703,9 Kwh

Watt peak:
1712,7 Kwh

l:> During a 27h heating period [] really low difference between the 2 tent models
Gain=0,8 Kw

23/39
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i o i - Sdt Family Tent + Winter kit
St

pY.VEL) 2EL 3 S°C 2°C T | 9°C
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$FLIR

BritishRedCross

25/39



+ ( International Federation
of Red Cross and Red Crescent Societies

Shelter Research Unit

an initiative of the Benelux Red Cross Societies

= RN

Prefab Collective Tent

8000
7000
6000
5000
4000
3000
2000
1000

Initial
cost
Winter

e

total

M Series2 Winter option
m Series1 Initial price

sdt tent winterkit prefab ferrino ferrinokit
sdt tent winterkit prefab ferrino ferrinokit
425 425 4800 4756 4756
325 2487
425 750 4800 4756 7243
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i o i - Sdt Family Tent + Winter kit
St

27/39 2EL 3 S°C 2°C T | 9°C
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$FLIR

BritishRedCross
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a

72r) Sdt Family Tent Prefab

8000 - , ) )
M Series2 Winter option
7000 1 L sariest Initial price
6000
5000
4000
3000
2000
1000
0
sdt tent winterkit prefab ferrino ferrinokit
sdt tent winterkit prefab ferrino ferrinokit
Initial
cost 425 425 4800 4756 4756

Winter
e %

total 4800 7243
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@ Collective Tent

OTHER MATERIAL

Kw Consumption

sdt tent winterkit prefab montana montana+kit

conso (Kwh) 17341,25 13837,56 4642,06 38150,76 23523,85
kerosene (liters) 1773 1415 475 3900,89 2405,31
Charcoal (kg) 2229 1779 597 4904 3024
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o sdt

sdt tent
annual cons 17341
kerosene lit 1773
fuel cost 479
total heating
hours 6056
heating days 252
average
power 3
max power 8
balance cost
1 year:
structure 425

winter option
fuel cost
,total
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@ Collective Tent

Family Tent

OTHER MATERIAL

winterkit prefab ferrino ferrino+kit
13838 4642 38151 23524
1415 475 3901 2405
382 128 1053 649
5907 5439 5944 5751
246 227 247 239
2 1 6 5
7 2 18 11
425 4800 4756 4756
325 2487
4928
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f.' Prefab m Collective Tent

9000 ~

8000 - M stove m fuel cost

7000 -

6000 H winter option M structure
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sdt tent winterkit prefab ferrino ferrino+kit

BritishRedCross

SKW 7,5kW 2,5KW

12KW
125 USD 100 USD 35 USD 175 USD 155 USD
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Rub hall

BritishRedCross

34/39 Coated PVC foam
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IFRC-SRU, 10 Cité Henri Dunant, L-8095 Bertrange, Luxembourg

Email: ifrc-sru@croix-rouge.lu

Cecilia Braedt, Coordinator / cecilia.braedt@croix-rouge.lu

Tél: +352.27.55.89.02

Vincent Virgo, Research Officer / vincent.virgo@croix-rouge.lu
Daniel Ledesma, Research Officer / daniel.ledesma@croix-rouge.lu

Tél: +352.27.55.89.03
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