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 Recap Field visit 

Points noted from Field-visit  : 
 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 
 

 

Dates:  
 collaboration agreement signed December 2013 
 Field-visit 6 –12 February 2014 
 Regular follow up skype-conferences with MRCS and BRC 

 

  

Pictures 

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. 
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 Contexts 
 01 

Regional 

 
World map of Koppen-Geiger climate classification 

Classification Dwc 

= subarctic climate exposure  

= winter is extremely cold and long 
while summer is short and cool  

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 

Heating period 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Heating period = 9 months 

Hottest week Week 29 Always including Jul. 19th 

Coldest week Week 03 Always including Jan. 18th  

Hottest day peak July 22nd +35,2 °C 

Coldest day peak January 15th  -37,5 °C 

Δ 
72,7 °C 

29 

03 

= 2 m/s 
(7,2Km/h) 

South / South-West 

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

  Ulaanbaatar Climate Data 

N 47,8° 
E 106,8° 
Alt 1264m 



 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

4/39  

 Contexts 

 02 

Global 

China Iran Lebanon Mongolia Pakistan Syria Turkey 

Afghanistan Kazakhstan Kyrgyzstan Nepal Tajikistan Turkmenistan Uzbekistan  

Cold 
  Climate Data 
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 Contexts 

 03 

Global 

China Iran Lebanon Mongolia Pakistan Syria Turkey 
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Aleppo

Diyarbakir

Ksara

Mashhad

Minqin

Peshawar

Ulaanbatar

Heating

lat N 36,2 37,9 33,8 36,3 38,6 34 47,9 

long E 37,2 40,2 35,9 59,6 103,1 71,5 106,8 

Alt (m) 620 677 927 990 1367 360 1264 
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Jan 5,8 1,2 5 1,6 -7,9 10,2 -24,5 

Feb 7,7 3,9 7,1 5,4 -2,7 13,5 -19,3 

Mar 12 9,1 11,3 10,6 4,4 18,9 -7,8 

Apr 16,4 13,6 15,5 16 11,9 24,3 2,9 

May 22 18,9 20,1 21,4 18,2 29,5 10,3 

Jun 27,3 26,5 24,6 26 22,4 31,3 17,9 

Jul 29,9 31,1 27 28 24 30,1 20 

Aug 29,4 30,4 26,2 26,8 22,2 29 17,3 

Sept 25,7 24,6 23 21,9 16,5 27,1 10,2 

Oct 20,5 18 18,5 16,1 9,6 22,5 -0,6 

Nov 12,4 9,1 11,1 9,2 1 16 -13,4 

Dec 7,2 3,5 6,9 4,1 -6,1 11,7 -22,8 
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 Options 
 05 

SOTA –  Family Tent options survey 
NRS 

NIZAM 

NTH 

CNTrail 

Alpinter 

SOTA – other options proposition 

D&D FRB 

NRC 

Geo shelter 

Ferrino 

Tent supply 

Roofi 

YDS 

Unilander 

Paramount 

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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 Family tent specifications 
 06 

IFRC-SRU 

Standard Family Tent Specifications – Description Sheet 

  Winter kit 
  

FLOOR PROTECTION, heat resistant, for tent heater, 0.5x1m 
SLEEVE, heat resistant, for tent heater fume pipe, 0.7x0.35m 
INSULATING FLOOR MAT, aluminized, fleece covered, 0.9x1.8m 
PARTITION, winterization for the standard Family Tent 
LINER, winterization for the standard Family Tent, polycotton 130gr 

425 
USD 

325 
USD 

750 
USD  

 

OUTER 
Roof, polyester and cotton blended fibers yarns, 350 g/m2 ± 15%) 
Wall, polyester and cotton blended fibers yarns, 200 g/m2 ± 10%) 
Mud flap, HDPE laminated both sides with polyethylene, 180 g/m2 ± 5%) 
INNER 
Room, polyester and cotton blended fibers yarns, 130 g/m2 ± 10%) 
Floor, HDPE laminated both sides with polyethylene, 180 g/m2 ± 5%) 

310 CHF = 354 USD 

On request 
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 Winter Kit definition 
 06 

Specifications 
    

Sdt Family Tent 

Family Tent + winter kit 
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 Stove ? 
 07 

Winter kit – Reference Feb 22th 2013   
  

Source: http://www.dec.org.uk/blog/syria-crisis-refugees-lebanon-1 

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. 

FUEL 

Feb. 2013 = 3,17 USD / 1 Gallon 
                  = 0,84 USD / 1 liter 
 
100 USD = 119 liters = month cons. 
119 liters / 30 days = 3,96 liters / day 
 = 3,4 USD / day / shelter 
 
3,96 liters / day = 0,165 liters / h 
 

Heat of combustion 
Kerosene = 9,78 KW/ litr. 

0,165 liter/h * 9,78 Kw / litr. 
 

= 1,61 Kwh 

Kerosene Heater 
8500 BTU 
= 2,5 Kwh 

Bekaa Valley 
Alt = 850m 
Winter = 4 months 
                  (Dec-Mar) 
                  with T below 15 °C 
                  Average T = 6°C 
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 Thermal comfort 
 08 

depends from 6 parameters:   

The Cloths 

The average temperature walls Tp.  
The relative humidity (RH). 

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

The metabolism 

  

The ambiant air temperature Ta.  

An ambient temperature of 15-19°C is desirable, but lower temperatures can be tolerated with warm 
clothing 
Source: B Wisner, J Adams (2002), Environmental health in emergencies and disasters - Shelter and Emergency Settlements - Technical aspects, 
WHO, part II 6.3 p. 87  

15 °C 



 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

11/39  

 Thermal model 
 06 

  • Multizones dynamic 

– One room = one point 

– Simulate time evolution 

– Buidling scale 

• Computational fluid dynamics 

– One room = millions of points 

– Simulate spacial distributions 

– Room scale 

 

   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 

• Fuel dependence 

– Improving thermal behavior of the tents may reduce the logistic problem of fuel supply 

 What? 
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 Thermal model 

   How? 
Step 1: data acquisition 
 
Step 2: model creation 
 
Step 3: model validation 
 
Step 4: analysis 

5

10

15

20

25

30

35

16 h 00 0 h 00 8 h 00 16 h 00 0 h 00 8 h 00 16 h 00 0 h 00

t° inside t° between tents t° west entrance t° external
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 Thermal model 

   Calculate the interaction between many physical aspects 

Both from litteracy and lab measurments 

Outer tent Outer roof Ground sheet 

Composition Cotton: 40%, 
polyester: 60% 

Cotton: 40%, 
polyester: 60% 

Coated 
polyethylene  

Weight (g/m2) 239 373 165 

Solar trans. (%) 13.38 8.52 0.46 

Solar reflex (%) 62.15 64.48 34.64 

Air permeability @100Pa (l/(m2s)) 30.1 3.88 <0.1 

   Other data requested : Fabric properties 

 
solar radiation 
through the tents 

Heat losses 
to the outside Heat losses 

to the ground 

Air flow through windows 

Air flow through vent openings 

Air flow through the tents 

Air flow around the inner tent 

Infiltrations through 
air leakages 
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 Thermal model 

   requested and missing information 

Parameters 

Ref. characteristics Measurement tool Test Description Units 

01 Density =ƥ Scale   
Kg/m3 
gr/sqm 

02 
Conductivity =ƛ 
Thermal Resistance 

    W/m.K 

03 

Surface propriety : 
- Reflection (solar and visible) 
- Transmission (solar, visible and 

IR) 
- Absorption 
- Emissivity 

photometry 
  

  

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

- % (0,00) 
-   

04 Specific Heat = Heat capacity     
Wh/kg.K 
J/kg.K 

05 Air permeability     l/m².s 
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 Thermal model 

 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 

– No airtight walls 

– Box in a box shape 

 Results:   
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 Lux Field tests 
 07 

Protocol 
  

Bertrange test site 
N 49° 36’ 45’’ 
E 06° 03’ 01’’ 
Alt 288m 

Tent 01 Tent 02 

Tent 03 Tent 04 
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 Lux Field tests 
 07 

Protocol 
  

100 

Case 02 

100 

Case 01 

Temperature logger 

Distance minimum pour éviter toute interaction 

3 x (largeur tente) = 12m 

Summer Inner Winter Inner 

Ext T° 

Int T° Int T° 

Sdt Family Tent Sdt Family Tent 

+ winter kit 

Tent 01 Tent 03 
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 Lux Field tests 
 07 

Protocol 
  

Sdt Family Tent 

+ Heater 

Sdt Family Tent 

+ winter kit 

+ Heater 

Tent 04 Tent 02 
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 Lux Field tests 
 07 

Protocol 
  

Tent 01 Tent 02 Tent 03 Tent 04 

Sdt Family Tent 
NRS 

Sdt Family Tent 
+ winter kit 

Alpinter 

Sdt Family Tent 
+ winter kit 

+ Heater 
Alpinter 

Sdt Family Tent 
+ Heater 
Alpinter 

Tent 01 

Tent 02 Tent 04 

Tent 03 
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 Lux Field tests 
 08 

Comparison between Sdt Family tents (without and with winter kit)   
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T (°C) sdt tent

T (°C) sdt tent + winter kit

Ext T (°C)

Sdt Family Tent 

Sdt Family Tent 
+ winter kit 

Observations   
With covert sky (cloudy) and the ground influence the temperature 
inside the tent is lower then the external temperature  

Only gain of few decimals during the strongest night 
with -5°C  max 1°C 
 

Need of Floor 
Insulation 

Need of better 
insulation 
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 Lux Field tests 
 08 

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

Sdt Family Tent 
+ winter kit 

+ heater 

Sdt Family Tent 
+ heater 

No big 
performance 
registered 

Need of better 
insulation 
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T (°C) sdt tent + heater
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testing period: from 24th at 15.30 to 25th at 15.30 

With a 2Kw heater it’s impossible to guarantee  a temperature 
of 15°C inside the tent 
Lower inside temperature recorded  

Sdt tent + 1,9°C 
Winter kit + 7,2°C 

Observations   
The winter kit is not providing a huge difference 
Only gain of almost 5,3°C between 2 configurations 
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 Lux Field tests 
 08 

  Stratification Sdt Family Tent 
+ winter kit 

+ heater 
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Observations   
Convection: higher temperature at the highest measurement point 
                       lower temperature at the lowest measurement point 
  where people are laying and sleeping 

Need of Floor 
Insulation 
+ volume 
reduction? 

Need of more 
efficient insulation 
material 
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 Lux Field tests 
 08 

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

Sdt Family Tent 
+ winter kit 

+ heater 
Sdt Family Tent 

+ heater 

Kw Consumption  

  Temp requested 

R
e

ad
in

gs
  16,3 Kw  15,5 Kw  

Watt peak: 
1703,9 Kwh   

Watt peak: 
1712,7 Kwh   

During a 27h heating period  really low difference between the 2 tent models 
Gain = 0,8 Kw  
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 Lux Field tests 
 09 

Thermal infra-red camera  
  

Sdt Family Tent  Sdt Family Tent  + Winterkit 

Sdt Family Tent  Sdt Family Tent + Winter kit  
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 Lux Field tests 

Thermal infra-red camera  
  

With 
Winter 
kit  

Sdt 
Tent  
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 3 Strategies  10 

Sdt Family Tent  Prefab  Collective Tent  

  

 USD 

0

1000

2000

3000

4000

5000
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7000

8000

sdt tent winterkit prefab ferrino ferrinokit

Series2

Series1

Winter option 
Initial price  

sdt tent winterkit prefab ferrino ferrinokit 

Initial 
cost 425 425 4800 4756 4756 

Winter 
option 325 2487 

total 425 750 4800 4756 7243 
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 Lux Field tests 
 09 

Thermal infra-red camera  
  

Sdt Family Tent  Sdt Family Tent  + Winterkit 

Sdt Family Tent  Sdt Family Tent + Winter kit  
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 Lux Field tests 

Thermal infra-red camera  
  

With 
Winter 
kit  

Sdt 
Tent  
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 3 Strategies  10 

Sdt Family Tent  Prefab  Collective Tent    

 USD 

0

1000

2000

3000

4000

5000

6000

7000

8000

sdt tent winterkit prefab ferrino ferrinokit

Series2

Series1

Winter option 
Initial price  

sdt tent winterkit prefab ferrino ferrinokit 

Initial 
cost 425 425 4800 4756 4756 

Winter 
option 325 2487 

total 425 750 4800 4756 7243 

 
x 5 pers. 

 
x 5 pers. 

 
 
x 12 pers. 
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 Results 

   Analysis 

 1 

 8760 

 1 year  need to explore all outputs CO2, Temp wall, Rel Hum, … 
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 Results  11 

  

Kw Consumption  

Sdt Family Tent  Prefab  Collective Tent  

  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 

0

5000

10000

15000

20000

25000

30000

35000

40000

45000

sdt tent winterkit prefab montana montana+kit

conso (Kwh) 
conso (Kwh)
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 Results  11 

  Sdt Family Tent  Prefab  Collective Tent  

  sdt tent winterkit prefab ferrino ferrino+kit 

annual cons 17341 13838 4642 38151 23524 

kerosene lit 1773 1415 475 3901 2405 

fuel cost 479 382 128 1053 649 

            

total heating 
hours 6056 5907 5439 5944 5751 

heating days 252 246 227 247 239 

            

average 
power 3 2 1 6 5 

max power 8 7 2 18 11 

            

balance cost 
1 year:           

structure 425 425 4800 4756 4756 

winter option   325     2487 

fuel cost 479 382 128 1054 649 

total 904 1132 4928 5810 7892 
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 Results  11 

  Sdt Family Tent  Prefab  Collective Tent  

20KW 
175 USD  

2,5KW 
35 USD  

7,5KW 
100  USD  

8KW 
125 USD  

12KW 
155 USD  
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9000

sdt tent winterkit prefab ferrino ferrino+kit

stove fuel cost

winter option structure
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 12 

Kizilay Tent  

 Considerations for decisions 

Rub hall  

New insulation material  

Geotextile Inflatable PE mattress Isotherm bags Synthetic felt Coated PVC foam 
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 Contacts: 

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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